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MORGAN COUNTY, in the central part of Indiana, was covered 
one or more times by glacial ice, and much of the soil is derived 
from glacial drift. Corn, wheat, and hay are the principal crops. 
Soybeans are grown on many farms as a leguminous hay crop or for 
grain. Tomatoes, peas, sweet corn, and pumpkins are grown and 
sold to canneries in the county or in adjoining counties. The pro- 
duction of livestock, particularly dairy and beef cattle, hogs, and 
poultry, is important. Dairy products, poultry, and eggs find a ready 
market in Indianapolis aan other industrial centers. The largest 
nonagricultural industry is a goldfish hatchery at Martinsville having 
about 1,000 acres in ponds. Furniture, brick, cooperage, and flour 
are manufactured. To provide a basis for the best agricultural uses 
of the land a cooperative soil survey was begun in 1937 by the United 
States Department of Agriculture and the Purdue University Agri- 
cultural Experiment Station. The essential features may be sum- 
marized as follows. 


SUMMARY 


Morgan County occupies 406 square miles in the central part of 
Indiana and includes parts of three physiographic regions: (1) Tip- 
ton Till Plain, (2) Norman Upland, and (3) Mitchell Plain. The 
Tipton Till Plain, of the central and northern parts, includes nearly 
half the total area and is covered by deposits of Early and Late Wis- 
consin glacial drift. The Norman Upland, of the south-central and 
eastern parts, includes areas of Illinoian glacial drift and residual 
areas of Borden sandstone and shale. The Mitchell Plain, along the 
western part, includes the residual areas of Harrodsburg limestone. 
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The county is drained by the West Fork White River and its tribu- 
taries, which cross it from northeast to southwest and bisect each 
physiographic division and glaciation. The maximum and minimum 
elevations are 915 and 560 feet, and the average, 730 feet. 

The soils developed on Late Wisconsin glacial drift include the 
Miami, Bellefontaine, Crosby, Bethel, Brookston, and Washtenaw. 
Miami silt loam is well drained and is underlain by calcareous glacial 
till at an average depth of about 36 inches; Bellefontaine loam is de- 
veloped on kame or morainic topography, is somewhat droughty, and 
is underlain by calcareous gravel at a depth of about 40 inches; Crosby 
silt loam is normally imperfectly drained and occurs on nearly level 
or gently undulating topography; Bethel silt loam is poorly drained 
and occupies nearly level topography; Brookston silty clay loam has 
very poor natural drainage conditions and occupies depressional areas 
where organic matter has accumulated; and Washtenaw silt loam 
consists of an accumulation of material from the surrounding upland 
over areas of Brookston soils. 

The soils developed on Early Wisconsin glacial drift include repre- 
sentatives of the Bellefontaine, Russell, Fincastle, Delmar, and Brook- 
ston series. Russell soils are well drained and underlain by calcareous 

lacial till at. an average depth of about 48 inches; Fincastle soils are 
imperfectly drained ; and Delmar silt loam is poorly drained. 

The soils developed on Ilinoian glacial drift include the Cincinnati, 
Grayford, Parke, Banta, Gibson, Vigo, Avonburg, and Loy. All have 
light-colored surface soils and strongly acid surface soils and subsoils, 
and all have been weathered to a depth of 120 inches or more. The 
Cincinnati, Grayford, Parke, and Banta are well drained; Gibson 
silt loam has somewhat restricted drainage in the suboil; the silt loams 
of Vigo and Avonburg are imperfectly drained; and Loy silt loam is 
poorly drained. 

The soils developed on sandstone, siltstone, and shale of the Borden 
formation include Muskingum, Zanesville, Wellston, and Tilsit. 
Muskingum soils occur on moderate to steep slopes and are largely non- 
agricultural ; Zanesville and Wellston soils are well drained, with bed- 
rock occurring at a depth of about 60 inches and 30 inches, respectively ; 
and Tilsit soils have restricted drainage conditions in the lower sub- 
soil, with bedrock at an average depth of 60 inches. 

The soils developed on residual cherty limestone include the Frede- 
rick and Bedford. Frederick silt loam is well drained, and Bedford 
silt loam has restricted drainage in the lower subsoil. 

The soils developed on wind-deposited material include the Prince- 
ton, Ayrshire, and Ragsdale. Princeton soils are well to excessively 
drained; Ayrshire loam soils are imperfectly drained; and Ragsdale 
loam has very poor natural drainage and a dark-gray surface soil 
relatively hi i in organic content. 

The soils developed on calcareous glaciofluvial outwash plains and 
terraces include the Martinsville, Fox, Whitaker, Mahalasville, and 
Abington. Martinsville soils are well drained, and are developed 
on calcareous silts and fine sands with some clay and gravel; Fox 
soils are well to excessively drained and are underlain by loose cal- 
careous gravel and sand at a depth of 36 to 50 inches; Whitaker soils 
are imperfectly drained and are associated with Martinsville soils; 
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Mahalasville soils are poorly drained, have dark-colored surface 
layers, and occupy the depressional areas associated with Martinsville 
and Whitaker soils; and Abington silty clay loam is dark-colored 
and occupies depressional areas associated with Fox soils, 

Soils developed on calcareous lacustrine silt and clay deposits include 
the Gregg, Monrovia, and Plano. Gregg soils are imperfectly drained 
and are underlain by calcareous silt and clay at a depth of about 60 
inches; Monrovia soils oocury the shallow depressions; and Plano 
oy clay loam occupies the deeper depressions associated with Gregg 
soils. The Monrovia and Plano series have dark-colored surface 
soils, 

The soils developed on acid silty terraces occurring in the regions 
of Ilinoian glacial drift and sandstone, siltstone, and shale include the 
Elkinsville, Pekin, Bartle, and Peoga. They are underlain by strati- 
fied acid silts and clays. 

The soils developed on noncalcareous outwash sand, silt, and gravel 
of Illinoian age include the Morgantown and Taggart. They are 
leached to a depth of over 15 feet. 

The soils developed on slack-water silt and clay deposits include the 
Markland, McGary, and Montgomery. They are leached to a depth of 
36 inches or more. 

The soils of the overflow bottoms on neutral to slightly alkaline 
alluvium include Genesee, Ross, Eel, and Shoals; those occurring on 
the slightly to medium acid alluvial material include Haymond, 
Wilbur, and Wakeland; and the strongly acid alluvial soils include 
Pope, Philo, Stendal, and Atkins. 


GENERAL NATURE OF THE COUNTY 
LOCATION AND EXTENT 


Morgan County lies in the central part of Indiana (fig. 1), the county 
seat, Martinsville, being 30 miles southwest of Indianapolis, 115 miles 
northeast of Evansville, and 55 miles east of Terre Haute. The total 
area is 406 square miles, or 259,840 acres. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


Morgan County, with the rest of Indiana and the surrounding 
States, was at one time a part of an inland sea. Sandstone, siltstone, 
shale, and limestone were formed from sediments deposited on the floor 
of this sea and later raised to their present position. Various weather- 
ing processes acting on these rocks have formed the hills and valleys of 
the present landscape. Several kinds of these rocks are exposed on 
many steep hillsides, and the oldest rocks are along the eastern side. 
All the county except the high ridges along the southern and western 
borders and possibly some isolated Jand masses, as Nebo Ridge, was 
later covered one or more times by thick sheets of glacial ice. These 
eee moved slowly over the land, leveling some of the hills but 

lling many valleys with ground-up fragments of many kinds of 
rocks. The three glacial periods are known as the Illinoian, Early 
Wisconsin, and Late Wisconsin. The last ice sheet, the Late Wis- 
consin, melted many thousand years ago, leaving a layer of unassorted 


MORGAN COUNTY, INDIANA 5 


silt, sand, clay, gravel, and rock fragments many feet thick over the 
sandstone, siltstone, shale, and limestone bedrock. 

Large streams and sheets of water poured from these glaciers as 
they melted. Beds of gravel and sand were deposited where the cur- 
rent was swift, silt where the current was slow, and clay in the quiet 
waters of lakes that filled depressions. The assorted or stratified ma- 
terials deposited by streams issuing from glaciers are called glacio- 
fluvial outwash, or simply outwash. Materials laid down in lakes 
are called lacustrine deposits, which in this country are largely silt 


* State Agreuttural Exzpenment Station 


Fieure 1.—Location of Morgan County in Indiana. 


and clay. Many water-laid deposits remain today as level or nearly 
level plains. Some of the more sandy sediments were blown into dunes 
by the strong winds that usually accompany melting glaciers, and 
many of these dunes were later held in place by forests. Unassorted 
material laid down by the ice is known as glacial till, and large un- 
dulating deposits of till are known as moraines. ; 
Morgan County occupies parts of two physiographic provinces 
that are subdivided into sections on the basis of local characteristics. 
The northern part of the county lies within the Till Plains section 
(also called Tipton Till Plain) of the Central Lowland province, and 
the southern part occupies parts of the Norman Upland and Mitchell 
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Plain of the Interior Low Plateaus province® (fig. 2). These are 
further subdivided and their boundaries located in detail with ref- 


WW 
\\S 


LEGEND Interior Low Plateaus 


Central Lowland WW Norman Uptand 


Mitchell Plain 


RQ Tipton Till Plain 


Figure 2.—Physiographic divisions of Morgan County, Ind. 


dissection. Considerable variation from the typical land forms 
occurs in each division. 

The Norman Upland section is the most extensive physiographic 
division. Typically, it is a stream-dissected area with great local 
relief and a drainage network everywhere deeply incised into the Bor- 
den geologic formation, which consists mainly of medium-grained 
sandstone, siltstone, and shale. Elevations generally range from 800 


2 Logan, W. N., Cuatnes, B. R., Matott, C A,and others HANDBOOK OF INDIANA GEOL: 
oaYy. Ind, Dept. Conserv. Pub 21, pp. 66-104, illus. 1922, 
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to 900 feet, and local relief from 100 to 200 feet or more. The valley 
of Indian Creek lies about 200 feet below the Borden ridge to the south. 
The ridge tops generally are long, tortuous, and narrow. Examples 
of this are Nebo Ridge, Maxwell Hill, and the ridge bisected at Blue 
Bluffs by the West. Fork White River, where it extends southward 
to Martinsville and northward from Centerton towards Mooresville. 
The valleys are V-shaped and descend sharply to near the base level 
of the West Fork White River, where they become flat-bottomed and 
flanked by steep but not precipitous slopes. As seen from the east, 
the Norman Upland has a wall-like appearance. This is best de- 
veloped south of Morgan County, but is well illustrated at Blue Bluffs 
and along Indian Creek south of Martinsville. 

The northern and larger part of the Norman Upland, extending 
to the limit of Wisconsin glaciation, was generally modified in land 
form by the Illinoian glacier. Most of the higher knobs were leveled, 
and glacial till 25 to 100 feet thick was deposited over the bedrock 
and around the base of the higher hills. The Illinoian till deposits 
are generally silty in texture and do not have the gravel and large 
boulders characteristic of Wisconsin glacial deposits. The ridge 
crests are almost level, and the elevation is generally about 800 feet. 
Moraines, like those in Wisconsin glacial deposits, are absent, and 
prominent elevations are caused by unglaciated or weakly glaciated 
sandstone ridges and knolls. In most places the till is less than 30 
feet thick over the Borden bedrock but is thicker in till-filled pre- 
glacial valleys, Bedrock is exposed on nearly every hillside, which 
indicates that the preglacial topography was little changed except that 
the higher knolls and ridges were leveled. This area has been thor- 
oughly stream-dissected, and the land form is similar to that of the 
typical Norman Upland. 

West of Wakeland there is a level area of Illinoian till plain, known 
as “the flats,” which is only moderately stream dissected. Local relief 
is generally less than 20 feet. The valley walls slope gently to broad 
aggraded bottoms. This flat is about 20 feet lower than the Mitchell 
Plain to the south. 

West of Nebo Ridge is a thoroughly dissected outwash plain de- 
veloped from weathered gravel or sand that is probably of Dlincian 
age. The plainlike topography is most conspicuous on the divides 
southwest of Sand Creek Church. The leached gravel and sand over- 
lie highly calcareous stratified clay at a depth of about 50 feet. 

The Mitchell Plain is represented by a few small areas where 
Harrodsburg limestone caps the ridge crests in the western and south- 
western parts of the county. Typically, it is an area with a well- 
developed karst topography that dips to the southwest at about 20 
feet to the mile. The undulating ridges are broken by numerous 
shallow sinkholes, 6 to 10 feet deep, that form the outlet for surface 
drainage water through the underlying limestone. This topography 
is most typically developed in the area north of the West Fork White 
River. Fewer sinkholes are south of the West Fork White River, and 
the smooth ridges are gently undulating. The limestone ranges in 
thickness from a few feet to about 70 feet. Near the valley of the 
West Fork White River, where local relief is great, streams have dis- 
sected most of this plain and cut through the limestone into the under- 
lying sandstone, siltstone, and shale. Limestone outcrops south of 
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Mahalasville probably represent an extension of the fault in the rock 
strata, which is conspicuous around Heltonville, Lawrence County. 
The Illinoian glacier overrode the Mitchell Plain along the western 
border of the county and left thin deposits of drift over the rock. 

As previously stated, the county was entirely covered by three dif- 
ferent advances of glacial ice sheets—the Illinoian glaciation and two 
stages of Wisconsin glaciation. The Illinoian glacial drift was de- 
scribed with the Norman Upland. The two substages of the Wiscon- 
sin glaciation comprise the Till Plains section. This is a construc- 
tional plain formed by glacial deposits and is only slightly modified 
by stream dissection. In most places the Early Wisconsin till plain 
hes 25 to 50 feet lower than the Illinoian till plain, but in the north- 
western part the two are nearly on the same level. 

The thickest. deposits of till, some as much as 100 feet, are in the 
northwestern part of the county, and the thinnest are on the high 
ridge east of Monrovia, where in many places bedrock is within a few 
feet of the surface. Wisconsin till is generally less than 50 feet thick 
in the eastern part. 

The Early Wisconsin glacial drift covers the greater part of the 
Tul Plains. In the northwestern part the topography is similar to 
that of the Till Plains throughout central Indiana; former marsh 
areas are extensive, stream dissection is slight, and local relief rarely 
exceeds 30 feet. Much of this aren is part of a former lake bordering 
the Late Wisconsin drift area and is locally known as “The Lakes.” 
In the north-central and eastern parts, stream dissection is rather 
complete and thorough, but the divides are broad and flat, with few 
marshland remnants. Streams start as troughlike areas in former 
marshes and cut rapidly through steep-sided valleys to the base level 
of the West Fork White River. In the upper courses bottoms are 
narrow, but when the base level is penchad they are broad and the 
valleys are U-shaped. Sandstone, siltstone, and shale are exposed on 
many of the hillsides. Relief ranges from 50 to 100 feet. 

The Late Wisconsin glaciation, or second stage of the Wisconsin, 
consists of two wedge-shaped areas—one in the northwestern part 
extending to the vicinity of Hall, the other in the northwestern part 
extending nearly to Exchange, and then east and south to the east 
county line. The terminus of each is roughly marked by kames 
or gravel knolls that rise 40 to 80 feet above the surrounding till 
plain. In an area extending northeast from the vicinity of Hall to 
Harrison and Madison Townships, there are numerous boulders. 
Like the Early Wisconsin glacial region it is only slightly dissected 
in the western lobe and extensively dissected in the eastern. Relief 
in the eastern lobe ranges from 20 to 70 feet and is greatest and the 
slopes steepest along the valley of the West Fork White River. Shale 
of Devonian age is exposed on a few hillsides in the northeastern part. 

The West Fork White River traverses the county from northeast to 
southwest and is its most prominent stream, It desing about 85 per- 
cent of the area through a Jarge number of minor tributaries. The 
remaining 15 percent, in the northwestern part, drains into Mill Creek. 
Much of the water reaching Mill Creek is carried by ditches and short 
streams that are just beginning to cut into the lake and till plains. 
This drainage eventually reaches the West Fork White River. No 
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natural lakes exist in the county, but there are several artificial ponds 
and lakes, 

The elevation as stated by Logan et al. ranges from a maximum 
altitude of 915 feet, north of Martinsville, to a minimum of 560 feet 
where the West Fork White River leaves the county. The average 
elevation is 730 feet; the maximum relief between the highest and 
lowest elevation is 355 fect, although local variations of 200 feet are 
common in many parts, and the greatest local relief is 275 feet. The 
altitudes ‘ of other places are: Whitaker, 573 feet ; Martinsville Court 
House, 607 feet; Maxwell Hill southwest of Martinsville, 800 feet; and 
Pollard Hill, 730 feet. 

CLIMATE 


The climate is humid, temperate, and continental, marked by warm 
humid summers and moderately cold winters with wide ranges of 
temperature. The average temperature of winter is 314° F., and of 
summer, 74.2°. The lowest temperature recorded during winter 
was —20°, and the highest, 71°. The lowest recorded summer tempera- 
ture, 36°, occurred in June, and the highest, 109°, in July. Frequently 
thawing temperatures in winter cause considerable damage to some 
crops, particularly wheat, clover, and alfalfa. About 40 percent of the 
alfalfa acreage and 25 percent of the spring seeding of clover were 
winterkilled during the winter of 1932 and 1933, according to the 
agricultural agent. Alternate freezing and thawing, especially if ac- 
companied by rains, promote erosion on bare lands. Winter plowing 
can frequently be done when the ground is not frozen. 

The average length of the frost-free season is 184 days. At Bloom- 
ington, in adjoining Monroe County, the average date of the last killing 
frost is April 20, and of the first, October 21. Killing frosts, however, 
have occurred as late as May 25 and as early as September 14. Early 
fall frosts occasionally kill late-planted field corn and sweet corn, and 
late spring frosts occasionally damage truck and fruit crops, particu- 
larly sweet corn and tomatoes. The average pasture season is ap- 
proximately as long as the frost-free season—from May 1 to November 
1. Bluegrass pastures generally fail during July and August because 
jeans aaas are too high and rainfall too low for the grass to maintain 
growth. 

Apple culture is important in the central and southwestern parts 
where local relief provides air drainage and lessens frost hazards. 

The mean annual rainfall is 41.22 inches at Martinsville and 45.87 
inches at Bloomington (Monroe County). As most of the summer 
showers come from the southwest, higher rainfall may be expected in 
the southern part of the county. This is substantiated by the fact that 
the average annual rainfall in Bloomington is about 46 inches. Rain- 
fall is well distributed throughout the year; the average monthly pre- 
cipitation is slightly higher in spring and is lowest in February. Snow 
falls from October to May, but most of it melts quickly and furnishes 
little protection to crops. Average snowfalls of 23.6 and 16.5 inches 
were recorded at Bloomington and Martinsville, respectively. Most 
winter rains are gentle, but summer rains are generally torrential thun- 


8 See footnote 2, LA 6. 
4 DNITED STATES ENGINDERS OFFICD, SURVBY OF WEST FORK OF WHITH RIVER, 73d Cong., 
1st sess., H. Doc. 100,172 pp. 1934 
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derstorms and are sometimes accompanied by hail. A few summer 
rains last several hours and it is not uncommon for 2 inches of rain to 
fall within 24 hours. A rainfall of as much as 5 inches in one day has 
been recorded. Winter rains are usually gentle and do not cause so 
much soil erosion as the flash storms, which cause serious rill and sheet 
erosion, particularly in spring when the ground is being prepared 
for seeding. Abnormally high rainfall during spring frequently de- 
lays planting of some crops, particularly oats, corn, and potatoes. 

The prevailing winds in summer are from the southwest and in 
winter from the northwest. The average velocity is about 8 miles an 
hour ® but occasionally exceeds 40 miles. Tornadoes are not entirely 
unknown but rarely reach this area. 

The average daily sunshine is about 70 percent in summer and 40 
percent in winter. This degree of cloudiness favors high humidity. 
The relative humidity during the daytime is about 70 percent and at 
night reaches saturation, causing heavy dews. 

Climatic data recorded by United States Weather Bureau stations 
at Bloomington and Martinsville are given in table 1. The data ob- 
tained at Martinsville represent an average for Morgan County, but 


Taste 1.-—Normal monthly, seasonal, and annual temperature and precipitation 
at Bloomington (elevation, 800 feet), Monroe Oounty, and precipitation at 
Martinsville (elevation, 599 feet), Morgan County, Ind. 


Precipitation 
Temperature at 
Bloomington 
At Bloomington At Martinsville 
Month 
Total Total 
Abso- | Abso- Total for | Aver- aaa) for | Aver- 
Mean | Jute / lute | niean| the | the | 88¢ | wtean the | age 


Summer_...----.---| 74.2 110 36 | 11,27; 9 11] 12 99 0 1078 | 603 | 1416 0 
September. -_----.--- 68 3 103 28; 3.81] 3.27) 4 61 0 3.70 | 117] 10 89 tt) 
October .- .-- 17] 361] 143] 6.57 -l/] 328] 144] 380 2 
November —-1] 315) 150] 119 6] 203] 335] 1.97 7 

Fall: 22222: 2s-2220 6 20 | 12.37 -7| 991) 5 86] 16 66 ) 

Wearewis-scesecus 43295 | 57.79 | 23.6 | 41 22 |° 3078 |? 48.55 16 & 

‘Trace, 5 In 1937. 

4 July 1936. 6 In 1940. 

3 January 1918 and February 1899, 7 In 1926, 

4In 1914, 


5 VISHER, S, 8S. ECONOMIC GEOGRAPHY OF INDIANA, 225 pp, illus. 1923. 
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that reported from Bloomington applies more specifically to the south- 
ern part of the county. Temperatures at Bloomington are probably 
about the same as at Martinsville. 


WATER SUPPLY 


The water supply for local use is obtained from surface water, 
springs, and wells. The surface-water supply is intermittent in most 
localities but furnishes much of that needed by livestock, although it 
is unsuitable for public use unless purified. Springs fed from the 
strata of sand and gravel and shallow wells dug or driven into these 
strata also furnish permanent supplies of pure water for general 
use. The water supply for the goldfish redde ty. centered east of 
Martinsville, comes from spring-fed streams that rise in a gravelly 
and sandy outwash plain that rests on a strata of heavy clay. Wells 
drilled into the glacial till uplands usually reach water-bearing sand 
or gravel strata at depths of 25 to 100 feet. The Borden sandstone, 
siltstone, and shale and Devonian shale, which underlie the extreme 
northeastern part of the county, are not sources of permanent water 
supply, but occasional seep springs are developed. In some of the 
western and southwestern areas adequate local water supplies are 
obtained from the Harrodsburg limestone. 


VEGETATION 


The native vegetation of Morgan County was an excellent stand of 
mixed hardwoods consisting of three main types—oak-hickory, beech- 
maple, and river birch-sycamore,’ with a few marshy areas and some 
open grassy forests. The better agricultural lands of the eastern and 
northern parts were cleared early and the land brought under cultiva- 
tion. The arable ridge tops of the rolling and marshland areas were 
cleared later. The more valuable commercial species, as yellow-poplar, 
sugar maple, and walnut, were heavily culled and were an important 
source of Income in pioneer days. Present stands of timber have little 
commercial value. Most of the level and gently sloping land is 
cleared, and the principal timberland is on steeper slopes. 

The most extensive timbered areas are in the rolling Borden region 
south of Martinsville and in the Nebo Ridge vicinity. Probably 80 
percent of these areas are covered with an oak-hickory type. The 
ae oe species are white, black, and red oaks, and pignut and shell- 

ark hickories. In addition to these, white ash, sugar maple, Amer- 
ican elm, and blackgum grow on the moist lower slopes, and smaller 
growing oak and hickory species on the droughty ridges and upper 
slopes. In the Borden region only the broader ridge tops and the 
gently sloping foot slopes are cleared. 

A large acreage of timberland is also on the steep slopes in the 
Illinoian glacial drift region, where the species are the same as in the 
Borden area. Although most of the flatter land is cleared and farmed, 
occasional wood lots are found on nearly level land. This is particu- 
larly true on the flats of Ashland and Ray Townships, where the 
dominant species include beech, red maple, pin oak, and sweetgum. 


‘ SocrnTy Oy AMBRICAN FORESTERS. FORPST COVER TYPES OF THD BASTERN UNITED STATES. 
Report of Committee on Forest Types. Ed. 3, rev. 30 pp. Washington, D.C. 1940. 


12 SOIL SURVEY SERIES 1937, NO. 24 


There is relatively little timber in the Wisconsin till region and most 
of this is on steep slopes, but there are scattered wood lots on the less 
sloping divides. The dominant species are beech and sugar maple, 
with some red maple, yellow-poplar, American elm, and an occasional 
white oak and shellbark hickory. The overflow bottom lands were 
originally covered with sycamore, river birch, birch, willows, and other 
water-loving species. 

Kentucky bluegrass is the dominant wild grass in the less acid 
Wisconsin glacial regions, but on the highly acid sandstone, siltstone, 
and shale and Illinoian drift regions, Canada bluegrass, broomsedge, 
poverty oatgrass, and tickle grass occur frequently. 


ORGANIZATION AND POPULATION 


Prior to settlement by white men, most of this territory was occu- 
pied by the Miami Indians.” Morgan county was part of a large 
tract in central Indiana ceded by the Indians under the New Pur- 
chase Treaty of 1818. The county was opened up to settlement fol- 
lowing the land surveys of 1819. Cyrus Whetzel, the first settler, 
located along the West Fork White River in sec. 18, T. 18 N., R. 2 E. 
He is reputed to have opened the first trail from the Whitewater 
River in the eastern part of the State to the bluffs on the West Fork 
White River, which was known as the Whetzel Trace. It later be- 
came the first highway in this part of the State. 

The first permanent settlements were made, in 1819, in Harrison 
and Washington Townships by people from Ohio, Kentucky, Vir- 

inia, and North Carolina. The better lands near the West Fork 
ite River were occupied first, and it was not until about 1830 that 
the marshy northwestern part of the county was occupied. 

Morgan County, named in honor of General Daniel Morgan, of 
Revolutionary War fame, was organized December 31, 1821. Mar- 
tinsville was selected as the county seat in 1822, but it was not 
incorporated until 1863. The important early industries were pack- 
ing pork and shipping grain to New Orleans by flatboat. Later this 
town became a well-known health resort, because of the presence of 
mineral springs. 

The total population of the county, according to the 1940 census, 
was 19,801, with a density of 48.8 to the square mile. The rural 
population was 14,792, averaging 36.4. Since 1910 there has been a 
decline of 6.5 percent and 11 percent, respectively, in the total urban 
and rural population. Almost all inhabitants are native-born whites, 
comprising 99.6 percent of the population in 1940. Martinsville, the 
county seat with 5,009 residents in 1940, is the largest town. Moores- 
ville, the second largest town, has a population of 1,979. A number 
of smaller towns are important as local trading centers and concen- 
tration points for agricultural products. Of these, Morgantown has 
a population of 724, Brooklyn 485, and Paragon 454, The unincor- 

orated towns of Monrovia, Centerton, and Waverly are also 
important trading centers. 


'Goopsreep, W. A. HISTORY OF MORGAN COUNTY. [1884.] 
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INDUSTRIES 


Agriculture and industries connected with agriculture provide em- 
ployment for most of the inhabitants of the county. Several canning 
factories in the county and in nearby Johnson County provide a market 
for tomatoes, peas, pumpkins, sweet corn, and cabbage. 

The largest nonagricultural industry is a goldfish hatchery, at 
Martinsville. This concern is reputed to be the largest in the world 
and has about 1,000 acres of land used for ponds having storage 
capacity for 50,000,000 fish. Many farmers obtain much of their 
income by raising fish and marketing them either through this con- 
cern or independently. The spring-fed streams adjacent to and east 
of Martinsville provide an ideal water supply for this industry. 
Manufactured products consist of hickory chairs, furniture, brick, 
cooperage products, wooden ware, and flour. 


TRANSPORTATION AND MARKETS 


Graveled roads well maintained throughout the year reach all parts 
of the county and many of the local roads are hard-surfaced. Sev- 
eral paved State highways cross the county and connect many of the 
towns and villages with large cities and important markets. 
Branches of the Pennsylvania and the New York Central railroads 
also connect Martinsville with national markets, but passenger traffic 
is principally by motorbus. 


CULTURAL DEVELOPMENT AND IMPROVEMENT 


Schools, churches, and local markets are easily accessible to all 
communities. Most townships have consolidated schools. Telephone 
lines reach most parts of the county, and electric service is available 
to many farms, especially those near the larger towns. Home con- 
veniences, general farm improvements, and the quality of the build- 
ings are directly related to the quality of the land. Building 
investments in the rough, rolling, highly dissected parts are bein 
depleted, and many of the farms there may possibly be abandone 
in the near future. 


AGRICULTURE 


Before the advent of the white man, Indians cultivated small tracts 
of corn in the river bottoms. The rivers, particularly the West Fork 
White River, were the main arteries of travel and transportation; 
consequently the first settlers chose the Sansa hbs land near them, 
but later settlements were made on the better lands in the eastern 
and northern parts of the county. The marshland in the northwest- 
ern part could not be cultivated until artificially drained. Corn, 
wheat, and hay have always been the principal crops. 

During the early decades, lumbering was almost as important as 
agriculture. Land suitable for farming was cleared, and most of the 
less desirable timber was burned; but the walnut, maple, and yellow- 
poplar were marketed. Large quantities of pork and grain were 
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carried to New Orleans on flatboats. The arrival of railroads in 
central Indiana about 1850 gave new impetus to agriculture, as they 
enlarged the market for farm products. 


CROPS 


The peak of agricultural development was probably reached by 
1899, ahah a, total of about 112,000 acres was reported in farm crops. 
The acreage remained fairly constant until the end of World War I 
but declined to about 88,000 acres in 1929, and increased slightly in 
1939. Census data concerning acreage of the more important crops 
since 1880 are given in table 2. 


TaBLE 2.—Acreage of the principal crops and the number of principal fruit treea 
and grapevines of bearing age in Morgan County, Ind., in stated years? 


Crop 1879 1889 1899 1909 1919 1929 1939 


Acres Acres Acres Acres Acres Acres Acres 


Corn for grain... 
Wheat 


6, 369 8, 860 

I, 188 1, 226 

1, 634 48,607 

18, 836 18, 378 

10, 240 8, 423 

6, 309 514 

1, 506 3, 476 

1,231 5, 622 

470 2, 293 

80 150 

52,726 $233 

51,204 6619 

162 157 

1, 459 1, 746 

Strawberries. -__... : 25 7 28 2B 21 
Raspberries and blackberries. 80 18 83 37 a 


Number | Number | Number | Number | Number | Number | Number 


Apples... co -22ccesesc 57, 443 82, 088 81, 620 57, 991 37, 041 33, 762 
Peaches. 16, 015 63, 180 44, 400 48, 426 33, 963 2,012 
Trapes..... 20, 806 5, 722 4, 284 7, 123 4, 188 


1 Fruit trees and grapevines as of years of census, 1890 to 1940. 
2 Acreage partly duplicated in annual legumes for hay. 
3 2,057 acres harvested for beans only. 
‘ 3,817 acres consisted of corn. 
orn. 


Corn has always been the most extensive crop grown, although farm- 
ing has never been centered on the production of any one special crop. 
It is the most important crop partly because it is adapted to the climate 
and many of the soils and also because it is a basic feed for livestock. 
Small acreages are found in the rolling highly dissected light-colored 
uplands of the central and southern parts of the county. Warm days 
and nights and a humidity favor its growth. It is a gross feeder 
and requires abundant supplies of nitrogen and other plant foods and 
moisture. These conditions prevail over much of the county, par- 
ticularly in the bottom lands along the rivers and in the dark-colored 
former marshlands. The yields vary widely from place to place and 
in most instances are directly related to the quality or capability of the 
soil. The average yield of corn harvested for grain, as reported by the 
census, was about 35 bushels an acre up to 1929, but the 1940 census 
shows an increase to about 50 bushels. The corn acreage reached high 
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levels in 1879 and 1909, but since then there has been a steady decline. 

Wheat ranks second and is principally a cash grain crop, but it is 
also used as a nurse crop for hay seedings. It is adapted to the well- 
drained light-colored soils that occupy much of the county. The acre- 
age has ductuated--the highest acreages were planted in 1899 and 
1919. Following World War I the acreage dropped to 16,578 acres, 
and in 1939 the census showed a further decrease to 12,818 acres. The 
average yield has been about 15 bushels an acre. . 

Oats are not adapted to the climate and are susceptible to drought, 
consequently yields have been low. They are grown mainly for feed. 
The acreage for the last 30 years has been slightly more than 6,000 
acres, but only 3,860 acres were reported in 1939. 

The total hay acreage increased until 1899, but has gradually de- 
clined to a low level of 18,378 in 1939. In early years clover was grown 
extensively but has declined from a peak of 9,416 acres in 1899 to 514 
acres in 1939. It is now usually grown in a mixture with timothy. 
Redtop, alsike, lespedeza, alfalfa, and some sweetclover also are planted 
for hay mixtures. Timothy, redtop, and lespedeza are grown exten- 
sively on strongly acid soils. Red clover is dominant in the mixture 
the first year on the less acid more fertile soils. Hay production has 
been increased in recent decades by the introduction of two new crops, 
alfalfa and soybeans. Alfalfa, first reported in 1899, has greatly in- 
creased in acreage each succeeding decade. The acreage reached a 
peak of 3,476 in 1939. Alfalfa and red clover are most productive on 
neutral or only slightly acid soils, so are grown most extensively in the 
Wisconsin glacial driit area of the eastern and northern parts. AlJ- 
falfa is well suited to the moderately sandy and gravelly terraces of 
the West Fork White River that may be somewhat droughty for shal- 
low-rooted crops, as corn and wheat. Sweetclover is grown on some 
farms, but it produces a low-quality hay, as the stems are tough and 
stiff. It is useful as a pasture or soil-improvement crop. Like al- 
falfa it requires slightly acid to neutral soil conditions, consequently 
its production is limited to the less acid soils of the Wisconsin glacial 
drift region. In 1939, only 388 acres were grown. 

Soybeans are grown for both hay and grain. Soybean hay consti- 
tutes a large part of the item “Annual legumes for hay” in table 2. 
The use of soybeans as grain other than seed began in 1922, when an 
oil-extraction plant was built at Decatur, Ill. A wide variety of new 
uses has provided a rapidly expanding market for the grain. In 1939, 
of the 8,607 acres grown for all purposes, 2,957 were harvested for 
beans. On the acid soils of the Norman Upland they are grown 
inainly asa hay crop. Most of the grain is produced in the valley of 
the West Fork White River and along the northern and eastern parts 
of the county. Soybeans are popular because they are a leguminous 
crop suitable for both hay and grain that can be grown on soils that are 
acid or have a low moisture-holding capacity. Their growth is best 
on nearly level land because they tend to develop a mellow soil that is 
subject to severe sheet erosion. 

The decline in the acreage of general farm crops has been associated 
to some extent with the raising of other crops that require more in- 
tensive cultivation. In the last three decades vegetables have been 
grown extensively. Canneries at Martinsville and Morgantown and 
in several towns in Johnson County furnish markets for these crops. 
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Tomatoes, peas, sweet corn, and pumpkins are raised for canning. 
Watermelons, snap beans, and cabbage are minor perishable crops. 

Tomatoes are grown most extensively on the dark-colored soils; on 
the light-colored soils they are reported to be of higher quality but of 
lower yield. Yields range from 3 to 19 tons an acre, but the average 
is probably 5 or 6 tons, whereas yields on dark-colored soils average 
about 10 tons. 

Canning peas are grown principally on sandy soils where they can 
be sown early, as quality and yield are higher when peas mature early. 
Yields are 1 to 3 tons of shelled peas an acre, with an average of about 
2 tons. 

Sweet corn is most widely and successfully grown on the fertile 
bottom lands. After the sweet corn is harvested, the fodder is fre- 
quently cut for silage. Acre yields average about 21% tons of ears. 

Pumpkins, planted in field corn as a supplemental crop, are grown 
for canning and for livestock feed. Melons grow well on the loose 
sandy soils, but cantaloups are grown only to a limited extent because 
of bacterial wilt. This disease can be controlled by dusting with a 
mixture of copper compounds. Fusarium wilt of watermelons is a 
fungus infection carried in the soil. It lives for ne eae after 
the last infected crop is grown, and infection may spread by 
the wind. 

a sae peaches, and grapes were grown extensively in the earlier 
decades, but because of diseases these fruits have declined steadily. 
Most farms have small orchards for home use, and apples are grown 
commercially on the high ridge that extends north from Martinsville 
to the Hendricks County line. The most successful orchards are on 
well-drained light-colored soils. Fertility is maintained and mois- 
ture-holding capacity improved by the addition of straw and by other 
methods of increasing the supply of organic matter. Nitrogen is 
frequently applied as ammonium sulfate, at the rate of 5 pounds 
to the tree. 


AGRICULTURAL PRACTICES AND FERTILIZERS 


Agricultural practices vary considerably but are related to the kind 
of soil and the intensity of cultivation. 

Corn, the principal crop, is most extensively grown on the bottom 
lands and on dark-colored upland soils. On the bottom lands it ma 
be planted for 2 consecutive years or more, but on the uplands it 
usually follows hay in the rotation. Most corn is drilled, but check- 
row planting is increasing, particularly in the bottom lands, as it 

ermits more efficient control of weeds. It is planted in May and 
is commonly cultivated with a spike-tooth harrow or rotary hoe when 
small, and later, with a row cultivator. Tillage is generally smooth, 
as the old practice of ridging at the final cultivation encouraged ero- 
sion in many fields, The use of fertilizer is increasing. The most 
common application is about 100 pounds of 2-12-6*° or comparable 
analysis. Many farmers are using modern corn-harvesting machin- 
ery, particularly on the river bottoms or other large fields. Some 
corn is cut and put in shocks before wheat is seeded, and the fodder 
is fed to livestock. 


§ Percentages of nitrogen, phosphoric acid, and potash, respectively. 
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Oats are grown to a limited extent for livestock feed. They are 
seeded early, generally late in March or early in April, on corn stubble 
reviously disked two or three times. Fertilizer is not generally used, 
bat a few farmers report using 75 pounds of 2-12-6. Oats ate 
on the average less than 30 bushels an acre, as short periods of drought 
during the growing season materially reduce the yield. 

Wheat follows corn, oats, or soybeans, but probably 50 percent of it 
is seeded in the standing corn. ere the wheat is seeded in oat stubble 
the ground is plowed soon after harvest, and where it follows soybeans 
or special crops the ground is disked before seeding. It is generally 
seeded about siober 1, which for this part of the State is the average 
fly-free date (date when the hessian fly ceases to be a danger). Most 
fields are fertilized with 125 to 200 pounds of 2-12-6. The crop is 
usually harvested early in July. The use of combines is increasing, 
especially on larger farms. 

A mixture of grasses and legumes is commonly used for hay seedings. 
Timothy and redtop are sown with the wheat, and medium red clover 
and alsike are broadcast on this peave in the spring. Mixed seeding 
is generally practiced to avoid the short crops arising from clover 
failures that frequently result from drought or acid soil conditions. 
Heaving causes severe damage during some winters. 

Alfalfa is widely grown in the eastern and northern parts of the 
county and on sandy bottom lands. It is generally seeded in spring 
with wheat or oats as a nurse crop. Some farmers plant it early in 
September in ground that had been plowed early in summer and 
disked several times to kill the weeds. 

Soybeans are grown on many farms as a leguminous hay crop, but 
in the eastern and northern parts of the county and on bottom lands 
ot acreages are grown for grain. Seeding is generally in corn 
stubble late in “ or early in June. The beans were formerly sown 
with a grain drill, but now many farmers plant in rows by closing two- 
thirds of the shoes on the drill, thus saving seed and permitting cul- 
tivation for the control of weeds. In many instances this method of 
planting increases the yield of both grain and hay and shortens the 
growing period. On some farms the beans are cultivated with a 
spike-tooth harrow or rotary hoe for weed control, and where widely 
spaced, they are tilled with a row cultivator. Soybeans are also planted 
to a limited extent in corn that is to be used for silage or to be hogged 
down in the field. 

The special crops—canning peas, sweet corn, and tomatoes—are 
qonernlly followed by wheat. Peas are sown early in spring and are 

ollowed by sweet corn and then by wheat. Because the land is in 
excellent physical condition following special crops, wheat can be 
seeded with little additional soil preparation. 

Several systems of crop rotations are followed but a 3-year rotation 
of corn, wheat, and mixed hay is most common. Corn, soybeans, 
wheat, and mixed hay (for 1 or 2 years) is another common rotation. 
On a few dairy farms, the rotation is corn, wheat, and 3 years of 
alfalfa. Corn is grown almost continuously on some bottom lands, 
and hay crops including sweetclover, are grown principally for 
weed control and soil improvement. A rotation of corn and soybeans 
is also followed on some bottom lands to maintain fertility. System- 

590857502 
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atic crop rotation is frequently interrupted by crop failure, changes in 
Tivestock feed requirements, and economic conditions, Crop rotations 
are not generally practiced on the highly stream-dissected portions of 
the Norman Upland soils developed from sandstone, siltstone, and 
shale and Tlinoian drift. Corn is the principal crop, with occasional 
crops of wheat and soybeans followed by hay and pasture. 

ime and fertilizers are used extensively in the county. Agricul- 
tural lime (ground limestone) is available at small quarries in the 
western and southern parts of the county and in adjoining Monroe 
and Owen Counties. 

The quantity of fertilizer used increased gradually from 1880 to 
1920. According to the Federal census, 51.3 percent of the farms re- 
ported the use of fertilizer in 1919 at a total cost of $95,089, or an aver- 
age of $74.40 a farm. In 1939, 40.4 percent of the farms spent $48,079 
($07.51 a farm) for commercial fertilizer, and 5 percent spent $4,156 
($34.91 each) for liming materials. Most of the fertilizer used is fac- 
tory mixed. The most common analysis is 2-12-6. Other popular 
analyses are 0-12-12, 0-14-6, and 0-10-10. The trend is toward the 
use of higher analysis fertilizers. Most of the fertilizer is purchased 
through local retail agents, but large quantities are purchased co- 
operatively through the farm bureau. 

Little attention is given to pasture improvements, but the need for 
such measures is great, particularly in the southern half of the county. 
In the roughest part, particularly in areas of sandstone, siltstone, and 
shale, there has been a tendency for cropland to revert to pasture. As 
relatively little livestock is kept, much of this low-grade pasture may 
be considered abandoned land. Dairying and livestock raising are 
important in the Wisconsin drift region, so pastures are intensively 
used. There is some tendency on such land for rotation pastures to 
replace plowable ones. Most of them can be improved by applications 
of lime and fertilizer, and for many poor pastures disking and reseed- 
ing are recommended, to introduce more desirable species. A mixture 
of grasses and legumes is superior to a single species because legumes 
improve the palatability of the forage and increase its nutritive value. 
Many permanent pastures are grazed too early in the season and some 
are overgrazed. 


PERMANENT PASTURES 


Permanent pastures have always been an important source of food 
for livestock. In 1939, 31,858 acres of plowable pasture were in the 
county. The better quality permanent pastures are found in the east- 
ern and northern parts. These pastures consist largely of Kentucky 
bluegrass, as the soils are medium acid to neutral and relatively fer- 
tile. Most of the woodland pastures consist of bluegrass with scat- 
tered trees. The trees hinder most measures of pasture improvement, 
and the carrying capacity is governed largely by the density of the 
timber. Some woodland pastures are almost equal to plowable pas- 
tures, but where trees are closely spaced the carrying capacity is low. 
In other parts bluegrass is less important. Some of the more import- 
ant grasses are Canada bluegrass, redtop, broomsedge, poverty grass, 
and tickle grass. These pastures, especially woodland pastures, have 
a low carrying capacity. 
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LIVESTOCK AND LIVESTOCK PRODUCTS 


A large part of the farm business is concerned with livestock and 
livestock products. The greatest investment is in cattle, which was 
valued at $618,114 on Apel 1, 1940. Dairying is more important than 
beef production for, of the 12,614 cattle reported in 1940, 7,819 were 
listed as cows and heifers 2 years old and over on January 1, and of this 
number 6,624 were kept for milk and 1,195 for beef. There have been 
only slight changes in these numbers in the last 30 years. Dairy prod- 
ucts sald had a value of $260,499 in 1939, of which $222,758 was whole 
milk. This milk is collected daily by truck and delivered to Indian- 
apolis. Most of the rest of the dairy output is sold as cream, which 
is collected several times a week at local stations. Herds are small, 
ranging from 4 to 10 cows to the farm. There are a few purebred 
herds, and some farmers have one to two purebred animals, but in 
general grade Holstein-Friesians produce most of the market milk and 
grade Guernseys and Jerseys are used for the production of cream. 

The beef cattle industry, although not so specialized as dairying, is 
aide sa on many farms by the abundance of feed grains, rough- 
age, and pasture available in the northern and eastern parts and in 
the extensive bottom lands. Some purebred breeding herds are kept, 
but most farmers purchase feeder animals to utilize surplus corn, 
roughage, and pasture. Though the southern half of the county con- 
tains large areas of low-grade pasture lands, relatively little acreage is 
utilized, A few low-grade dual-purpose cattle are kept to supply milk 
and meat on some farms. A pasture-improvement program would 
greatly increase the number of beef cattle. 

Sheep raising is relatively unimportant—only 5,499 over 6 months 
old were reported on April 1, 1940, or about one-third of the number 
reported in 1880. Smal! flocks are kept on some farms in the northern 
and eastern parts to utilize surplus pasture and roughage. A few 
farmers buy feeder sheep for fattening on pasture and grain. 

Hogs furnish an important part of the farm income, as this county 
lies on the western border of. the most important swine-producing 
section of the State. The largest number are raised in the northern 
and eastern parts, where there is an abundance of corn and high-grade 
legumes for pasture. There were 23,706 hogs over 4 months old on 
April 1, 1940. This is about 40 percent less than the numbers reported 
in peak years from 1900 to 1920. 

The value of poultry products in 1929 was $565,306, an increase of 
about 48 percent over the value in 1910, but in 1939 the value decreased 
to $244,959. Nearly all farms raise some poultry. The peak reported 
was 202,024 in 1920, but the number decreased to 114,743 in 1940. 

The number of work animals (3,730) on farms in 1940 was about 40 

ercent of that reported in 1880 and about 35 percent of that for 1910. 

ractors and trucks have been largely responsible for this decrease. 
About one-eighth of the work animals are mules. Most of the replace- 
ments consist of western animals, as only about 6 percent of the farmers 
raise colts. The present work animals are gradually declining in value, 
because of age and the slight demand for horses on farms. 

Many farmers purchase supplementary feeds, especially for dairy 
cows, poultry, and hogs. In 1939 on 71.3 percent of the farms the 
total expenditure for feed was $233,532, or $158.33 each. 

Values of agricultural products by classes as reported by the Federal 
census are given in table 3. 
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Cereal grains showed a marked decline in 1929, falling below the 
value in 1909, largely because of low prices for agricultural products. 
Wheat and soybeans are the principal crops sold as grain; other crops 
are fed to livestock; and poultry, dairy, and livestock products are sold. 
Of the special crops, the increase in value of fruit is due largely to 
the development of commercial apple orchards. The value of dairy 
products sold and of poultry and eggs produced advanced steadily to 
1929 but declined sharply in 1939, Indianapolis and other industrial 
centers provide a ready market for these products. 


TYPES OF FARMS 


The farms may be classified in two categories, based 0) on principal 
source of income and (2) on size. The number of farms reporting 
farm products sold, traded, or used by farm households in 1939 are 
classified by major source of income as follows: Livestock, 599; dairy 
products, 175; poultry and poultry products, 48; field crops, 483; 
vegetables harvested for sale, 46; fruits and nuts, 19; horticultural 
specialties, 2; forest products, 10; and farm products used by farm 
households, 652. 

Farms range in size from 3 to more than 1,000 acres, and more than 
80 percent are between 100 and 260. The number of farms of less than 
100 acres was lower in 1940 than in 1920 but 10 percent higher than in 
1930. Farms of less than 50 acres comprised about 37 percent of the 
total in 1940, and only two farms reported 1,000 acres or more. Small 
farms are more frequent near industrial areas, where part-time farm- 
ing is practiced. The largest are in the valley of the West Fork White 
River, where power machinery can be most efficiently used, and some 
farms in the northern and eastern parts of the county have been 
consolidated. 

The several types of farming are correlated rather closely with soil 
types. In the Wisconsin drift region, farms are operated intensively 
because the soils are fertile and the percentage of cropland is high. 
Wheat is grown as a cash crop. Corn, as a cash grain crop, is grown 
principally in the river bottoms and on the dark-colored soils in the 
northwestern part of the county. Legumes and bluegrass are well 
suited to the less acid soils of the Wisconsin drift region. Dairying, 
production of beef cattle, and raising swine are important enterprises 
in this region because corn and leguminous pasture are available on 
most farms, A few fruit-specialty farms are developed on rolling well- 
drained areas where good air drainage reduces the frost hazard. Vege- 
tables are grown extensively on the dark-colored soils and on th 
bottoms and terraces in the Wisconsin drift region. 

General farming is practiced in the southern and central parts of 
the county where the soils are developed from Illinoian drift, lime- 
stone, or sandstone, siltstone, and shale. In the rougher more rolling 
parts, the cropland consists of irregular-shaped fields on narrow rid 
tops and stream bottoms. The proportion of cropland to the farm is 
low, generally between 10 and 30 percent. Corn is the principal crop, 
and wheat and hay are secondary. The principal farm enterprises 
are dairying, poultry raising, Fe some limited specialization im or- 
chard or truck crops. 
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In the western part of the Ilinoian drift region the land is smoother 
and the proportion of cropland higher. Here the acreage of corn and 
wheat is greater, but a large part of the farmland consists of low-grade 
pastures. 

LAND USE 


The percentage of the area in farms has fluctuated somewhat but in 

neral has declined more or less steadily from a penk of 95.6 percent 
im 1880 to 80.0 percent in 1940. The average number of acres (122 
to the farm was highest in 1880. The largest number of farms (2,754 
was reported in 1910, when the average size (87.2 acres) was lowest. 
The census of 1940 reported 2,069 farms having an average size of 100.4 
acres. The improved land, including all cropland and plowable pas- 
ture, declined from a peak of 71.6 percent in 1910 to 62.4 percent in 1940. 
The decline in percentage of area in farms has been associated with 
the abandonment of land less suitable for farming and the reforesta- 
tion of the rougher parts. 

The farm land according to use in 1929 and 1939 is shown in table 4. 


TaBLe 4.—Farm land according to use in 1929 and 1989 in Morgan County, Ind. 


Kind of land 1929 1930 Kind of land 1920 1039 
Land available for crops: Acres || Woodland Acres} Acres 
Cropland harvested -_-...-.-- A 85, 394 Pastured ....20.2.2052-. nese 35, 633 | 2 30, 863 
Crop fallure '__._.__-_- Sawe 2 2, 120 Not pastured...._ ~---} 14,040 |-------- 
Cropland tdle or fallow ’ 10, 268 Other pasture 16,095 |....-.-- 
Plowable pasture. ___-_------- ; 31,858 || All other land in farms. ..-.---.-- 12,004 | 438, 261 


1 Total acreage of crops that falled not represented, but only that not successfully replanted to a crop 
that was harvested. 

3 Includes all woodland, pastured or not, having some value as timber. 

4 Includes other pasture. 


The decrease in cropland harvested in 1939 is largely accounted for 
by the increase in plowable pasture. 


FARM TENURE 


The 1940 census reported 72.2 percent of the farms operated by 
owners and part owners, 27.2 percent by tenants, and 0.6 percent by 
managers. The percentage of farms operated by owners declined 
steadily from 78.5 percent in 1890 to 69.5 percent in 1910, after which 
there wasan increase. There has been a corresponding steady increase 
in the percentage of tenants. The 50-50 share rental system is the 
most commonly used. About 90 percent of these farms were operated 
on the share rental system, the owner furnishing the farm, the tenant 
the labor and equipment, and the expenses and proceeds being divided 
equally. The cash rental depends on the productivity of the soil, 
farm improvements, and location. 

Extra labor is used on a small percentage of the farms. In 1929, 
35.9 percent of the farms reported a total of $203,981, or an average 
of $288.11 spent for labor, and 23.6 percent of the farms in 1989 spent 
$136,669, or $280.06 per farm. This labor is used mainly during har- 
vesting season, especially for canning crops. During this season labor 
requirements are great and many workers come in from neighboring 
States, particularly Kentucky. The local labor supply is generally 
adequate for harvesting other crops. On the larger farms labor is 
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hired on a monthly or annual basis; the laborers being paid a monthly 
or daily wage plus the use of a house and various other incidental sub- 
sistence items. 


FARM INVESTMENTS AND EXPENDITURES 


The average investment per farm of all property was $6,518 in 1940. 
Of this value, 83.6 percent was in land and buildings (24.1 percent 
oe value of buildings), 7.1 percent in implements and ma- 
chinery, and 9.8 percent in domestic animals, poultry, and bees. The 
average value of land and buildings was $54.27 an acre and $5,449 a 
farm. The 1940 census reported farm implements and machinery 
valued at $963,141, which was about 90 percent of the value in 1920 
but about 28 percent greater than in 1930. The use of farm machinery 
has expanded greatly in the last decade. 

Labor-saving farm machinery is used widely, most of it on farms 
that have a large crop acreage. Power machinery is most extensively 
used on river bottoms, where fields are large and level, and on the 
smoother lands of the eastern, northern, and western parts of the 
county. The 1940 census reported that 34.4 percent of the farms had 
762 tractors and 12.7 percent had 277 trucks. These numbers have 
increased greatly since 1930, when there were 451 tractors on 21.9 per- 
cent of the farms and 251 trucks on 11.8 percent. Small farm com- 
bines are used increasingly for harvesting wheat, oats, and soybeans. 
Corn harvesters are used extensively, especially in the river bottoms. 
Two- or three-bottom plows are used with most tractors. Hill farms 
with irregular-shaped fields and most farms with a small total crop 
acreage use horse-drawn machinery. 


SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ping of soils in the field and the recording of the characteristics, par- 
ticularly in regard to the growth of various crops, grasses, and trees. 

The soils and the underlying formations are examined systematically 
in many locations. Test pits are dug, borings are made, and road or 
railroad cuts and other exposures are studied. Each excavation ex- 
poses a series of distinct layers, or horizons, termed collectively the soil 
profile. Each horizon, as well as the underlying parent material, is 
studied in detail, and the color, structure, porosity, consistence, texture, 
and content of organic matter, roots, gravel, and stone are noted. The 
reaction of the soil and its content of lime and salts are determined 
by simple tests.° The drainage, both internal and external, and other 


® The reaction of the soil is its degree of acidity or alkalinity expressed mathematically 
as the pH value A pu value of 7 indicates precise neutrality, higher values alkalinity, 
and lower values acidity. Terms that refer to reaction and are commonly used in this 
report are as follows: 


pH value 
FAixtremely acid.._...—+=--+.-+-.---=.-=.---<2-5-2626--6-- nen eee Below 4.5 
Very strongly acid.----._----------------------_-~-----_----+----.-- 4,.5-5.0 
Strongly acid __ --~ 5,1-5.5 
Medium acid _-- 5,6-8.0 
Slightly acid - --- 6.1-6.5 
Neutral _.-.-_. --- 6.6-7.3 
Mildly alkaline ---- ~ 7.4-8.0 
Strongly alkaline-_-.--_--- Seb seetesouee esos. 8.1-9 


ZZ 811-9.0 
Very strongly alkaline..-.--------.----.------2--e ne enece lee 9.1 and higher 
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external features, as the relief or lay of the land, are taken into con- 
sideration, and the interrelation of the soil and vegetation is studied. 

The soils are classified according to their characteristics, both in- 
ternal and external, with special emphasis upon the features that in- 
fluence the adaptation of tke land for the production of crop plants, 
grasses, and trees. On the basis of these characteristics the soils are 
grouped into classification units, the principal three of which are (1) 
series, (2) type, and (3) phase. In some places two or more of these 
principal units may be in such intimate or mixed pattern that they can- 
not be clearly shown separately on a small-scale map but must be 
nen edas (4) acomplex. Some areas that have no true soil, as River- 
wash, are termed (5) a miscellaneous land type. 

The series is a group of soils having the same genetic horizons, 
similar in their important characteristics and arrangement in the 
soil profile and having similar porte material. Thus, the series com- 
prises soils having essentially the same color, structure, natural drain- 
age, and other important internal characteristics and the same range 
in relief. The texture of the upper part of the soil, including that 
commonly plowed, may vary within a series. The series are given 
geographic names taken from localities near which they were first 
identified. Cincinnati, Fox, Genesee, Zanesville, Markland, and 
Miami are names of important soil series in Morgan County. 

Within a soil series are one or more types, defined according to the 
texture of the upper part of the soil. Thus, the class name of this 
texture, as sand, loamy fine sand, fine sandy loam, silt loam, or silty 
clay loam, is added to the series name to give the complete name of 
the soil type. For example, Genesee silt loam is a soil type within 
the Genesee series. Except for the texture of the surface soil, these 
types have approximately the same internal and external character- 
istics. The soil type is the principal unit of mapping, and because 
of its specific character it is usually the unit to which agronomic data 
are definitely related. 

A phase of a soil type is a variation within the type, differing from 
it in some minor feature, generally external, that may be of special 
practical significance. For example, within the normal range of relief 
of a soil type some areas may be adapted to the use of machinery and 
the growth of cultivated crops and others may not. Differences in 
relief, stoniness, and degree of accelerated erosion may be shown as 
phases. Even though no important differences may be apparent in the 
soil itself or in its capability for the growth of native vegetation 
throughout the range in relief, there may be important differences in 
respect to the oe of cultivated crops. In such instance the more 
sloping parts of the soil type may be segregated on the map asa sloping 
or steep phase. Similarly, some soils having differences in stoniness 
may be mapped as phases even though these differences are not re- 
flected in the character of the soil or in the growth of native plants. 
Examples in the Cincinnati series are the eroded sloping phase, shallow 
phase, and steep phase of Cincinnati silt loam. 

The soil surveyor makes a map of the county or area, showing the 
location of each of the soil types, phases, complexes, and miscellaneous 
land types in relation to roads, houses, streams, lakes, section and town- 
ship lines, and other cultural and natural features of the landscape. 
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Aerial photographs are used as a base for mapping soils in Indiana. 
Pictures are taken from an airplane flying at a height of about 13,500 
feet, and each covers about 414 square miles. More than 225 pictures 
were taken to cover the county. A map showing roads, buildings, 
streams, soils, and other features was drawn on a sheet of celluloid 
covering the picture, to separate the map and photographic features. 
All features mapped were identified and located on the picture by 
going over the ground closely enough either by automobile or on foot to 
see at least two sides of every 40-acre field. Soils were studied and 
identified by observing road cuts and by boring with a soil auger. 
Soil boundaries and other features were then drawn in their correct 
Serge and in their proper relations to all other features. The 

eld maps were later assembled into larger sheets, from which the 
final color map was produced. 


SOILS 


The soils of Morgan County have been separated into 109 mapping 
units, but they have many characteristics in common. The parent 
materials are largely glacial in origin, as glaciers entered the area sev- 
eral times. The soils have developed largely under a dense forest 
cover and are, for the most part, light-colored and low in organic- 
matter content and in nitrogen, available phosphorus, and potash. The 
reaction ranges from strongly acid to neutral, and the upland soils 
are leached of basic elements, especially lime carbonate, to a depth 
of several feet. 

The parent materials of nearly 90 percent of the soils consist of 
calcareous glacial drift. Most of the county was once nearly level to 
undulating glaciated plains, but some of these have been dissected by 
streams and most of the soils have good natural drainage. 

Although climate, vegetation, and some other soil-forming factors 
have given these soils many common characteristics, they have oper- 
ated in different degree and manner. The resulting soils differ wlely 
within short distances in characteristics that are directly related to 
their fertility and to the agriculture of the area. These differences 
depend primarily on the character of the parent material, the relief, 
and the length of time the soil has been developing. These affect the 
acidity, organic-matter content, the supply of plant nutrients, and 
other characteristics. The soils are developed largely on glacial drift 
deposits that have been in place for varying periods. Those developed 
on the older Illinoian drift are acid to a depth of 10 feet or more; 
those on Early Wisconsin drift are acid to a depth of about 4 feet; 
and those from the Late Wisconsin drift, to a depth of about 3 feet. 
All soils developed in place from sandstone and limestone rocks are 
strongly acid. ‘The depth of soil over rock is generally sufficient to 
assure adequate moisture, but some soils on the ridges and steep slopes 
with bedrock at a depth of 2 to 4 feet, and others on gravel in terrace 
positions have relatively low moisture-holding capacity. 

Natural drainage conditions differ widely. The more rolling lands 
have adequate to excessive surface drainage and, if improperly man- 
aged, are susceptible to accelerated erosion, but the nearly level light- 
and dark-colored soils of depressions have poor natural decane con- 
ditions. Light-colored poorly drained soils usually have a plastic 
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subsoil that retards moisture movement, but the well-drained soils have 
a somewhat more friable subsoil. Drainage conditions also affect the 
color of both surface soil and subsoil. The subsoil under light-gray 
to moderately dark-gray poorly drained soils is mottled gray, yellow, 
and brown, and under those well-drained it is brownish yellow to 
yellowish brown. ‘Tilth conditions are generally more favorable on 
well-drained soils, owing to the crumb or granular structure of the 
surface soil and the subangular aggregates of most of the subsoil. 
Poorly drained light-colored soils tend to puddle and bake because of 
the low organic-matter content of the surface soil. 

The soils are composed largely of mineral matter. About 85 percent 
of them has a low organic-matter content; 8 percent, moderate quan- 
tities; and 7 percent, relatively high quantities. The surface soil is 
predominantly fine-textured; about 73 percent is classed silt loam, 10 
percent silty clay loam, 8 percent loam, 6 percent stony silt loam, and 
8 percent relatively sandy. It ranges from strongly acid to neutral; 
about 35 percent is strongly acid, 42 percent medium acid, and approxi- 
mately 23 percent is neutral. The relief ranges from level to steep; 
about 45 percent is level or slightly sloping, 29 percent moderate 
sloping, 6 percent strongly sloping, and 20 percent steep. Steep and 
strongly sloping land is best suited to forest, and the rest, to crops. 
Accelerated erosion is most severe on the sloping cropland, and sheet 
and gully erosion is severe on about 2 percent and moderate on about 
25 percent of the soils. Internal drainage is closely related to porosity 
of the parent material and depth to the water table; about 72 percent 
is naturally well drained, 21 percent poorly drained, and 7 percent very 
poorly drained. The well-drained soils occur on polls relief or have 
permeable substrata, whereas the poorly and very poorly drained ones 
occur on flats or in depressions, and in some places the subsoil is rela- 
tively impervious and the water table is near the surface during much 
of each year. 

Except for that part of the valley of the West Fork White River 
included with the Norman Upland, the agricultural development is 
closely related to the physiographic divisions of the county (see fig. 
2, p. 6). The soils developed from Wisconsin drift deposits are gen- 
erally better supplied with plant nutrients and more productive than 
those of the rest of the county. This region has a mixed-grain, with 
emphasis on corn, and livestock system of farming. The farms are 
larger, have a higher proportion of cropland, and in general have a 
much higher income than the rest of the county. They are generally 
well equipped with power machinery and have large investments in 
good grade or purebred livestock. 

In the rest of the county, roughly falling within the more highly dis- 
sected Norman Upland physiographic division, 2 system of general 
farming is followed in which corn is the principal crop. Farms are 
small and 30 to 40 percent of each is in crops. Most fields are small 
and irregular-shaped and are unfavorable for the use of power ma- 
chinery. Because of the high proportion of rolling to steep land, 
woodland occupies a large percentage of each farm. Livestock is of 
the general-purpose type. 

The relations and differences among the soils of the county can be 
best understood when they are grouped according to the kind of parent 
material and the degree of development. These factors, together with 
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drainage, largely determine the fertility and other characteristics of 
these soils. Most of them have developed from material deposited by 
three different glaciers which were separated by long periods of time, 
but in some places the parent material was weathered in place from 
the underlying rocks. The glacial material, especially the till, is 
similar in all three, but the soils differ in character and fertility be- 
cause of differences in time that the soil materials have been in place. 
The oldest soil-forming materials are sandstone, shale, and limestone 
formations, followed successively by the Illinoian and Wisconsin glacial 
drifts. Two stages are recognized in the Wisconsin deposits, one in 
which the carbonate of lime has been leached out to depths of 4 to 6 
feet, and one in which the leaching extends to depths of 2 or 3 feet. 
The former is called the Early Wisconsin drift, and the latter, the Late 
Wisconsin drift. The boundaries between Early and Late Wisconsin 
drift, as recognized by soil scientists, are based on characteristics of the 
soil and do not necessarily coincide in detail with the general bound- 
aries established by geologists. 

The soils of Morgan County may be grouped in catenas. The term 
was first used by Milne.*? The catena is composed of soil series de- 
veloped on sania parent material under similar climatic conditions 
but having differences in profile characteristics corresponding to differ- 
ences in natural drainage conditions. For example, members of the 
Miami, Crosby, Bethel, and Brookston series comprise a catena. of soils 
developed on calcareous till of the Late Wisconsin glaciation. Differ- 
ences in the profile characteristics of these soils are due largely to dif- 
ferences in drainage conditions and relief and their attendant effects. 
The concept of the catena is very useful and convenient for field identi- 
fication and mapping of soils and for considering their geographic 
and geologic relations. 

A grouping of the soils is made in table 5, first according to origin 
of parent material and position as regards uplands, plains, and bot- 
toms, and then in catenas governed by drainage and relief and by color 
of surface, subsurface, and subsoil. The more extensive upland 
catenas consist of soils developed from unassorted ice-laid materials, 
sandstone, siltstone, shale, and limestone residuum, and from wind- 
assorted sand and silt. The soils of the terraces and bottoms have 
been formed from water-assorted materials deposited in present or 
former stream valleys or former lake beds. Soils having excessive 
oe drainage and occurring on more rolling land appear in column 


The well-drained soils named in columns VI, V, and IV comprise 
about 65 percent of the county. They are characterized by light yel- 
lowish-brown surface soils and pellowtieh-brawa to reddish-brown 
unmottled subsoils. All types of the series listed in column VI are 
developed on steep slopes and are shallow to bedrock. Soils in column 
V are generally browner than other soils of the county, owing to rapid 
internal drainage through the sand or gravel substrata. These soils 
frequently have rather low moisture-holding capacity; on terraces 
they occupy level or nearly level land, but on the uplands they have 
rol ing relief. The soils named in column IV are the dominant 
well-drained soils with adequate moisture-holding capacity for produc- 
tion of the common crops. 


10 MILNE, G. PROVISIONAL SOIL MAP OF HAST aFuica. 84 pp., illus. 1936. London. 
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Columns ITI, IT, and I include soils in which natural drainage is 
successively poorer in the order given. Soils in column IIT occur on 
level to gently rolling land. The surface soil is light yellowish 
brown to brownish gray, the upper subsoil is light brownish yellow, 
and the deeper subsoil is potiled gray and yellow. The natural drain- 
age conditions are impaired only in the donee subsoil, consequently 
crops do not suffer a great deal from poor dba The soils in 
column II are imperfectly drained. Slow internal drainage is in- 
dicated by the light brownish-gray surface soil and the mottled gra 
and yellow subsoil. It may be due to different factors, as flat relief, 
high water table, low position, or the presence of a siltpan within the 
soil. Soils in column I represent the most poorly drained of the light- 
colored soils. They have light-gray surface soils and mottled gray 
and rust-brown subsoils. 

Soils in columns VITI and IX were developed in depressions under 
nearly permanent saturation. This favors luxuriant plant growth, 
and the presence of lime in the ground water promotes the accumula- 
tion of organic matter. As a result the surface soils are very dark 
brownish gray to nearly black. Natural drainage is not so poor or the 
content of organic matter so high in the soils listed in column VIIT 
as in those in column IX. 

Locations of most of the different kinds of parent material in table 5 
are shown in figure 3. 

Most of the soils have developed from materia] deposited by glaciers. 
Stones and fine material were ground and mixed in the ice as it ad- 
vanced over the land. The glacial till, left when the glacier melted, 
consists of unassorted material varying in size from clay particles to 
large boulders. It resembles the composition of the rocks over which 
the glaciers passed, principally fragments of local rocks but contain- 
ing also many rocks that have been carried hundreds of miles. For 
instance, granite and gneiss boulders are in the till in this county, but 
there are no outcrops of these rocks in Indiana. The local rocks are 
largely limestone, and as a result the content of lime carbonate in the 
till is relatively high, but there is some sandstone and shale in the 
southern part. Although several different glaciers entered Morgan 
County, the till of the glacial deposits is similar in color and lime- 
carbonate content and varies slightly in texture. The soils of each 
group differ in depth of leaching and in related characteristics. 

The Late Wisconsin drift is the most recent glacial deposit. Soils 
developed on this material are moderately acid and have been leached 
of lime carbonate to a depth of about 3 feet. The Early Wisconsin 
drift deposits are somewhat older, and soils developed on them are 
slightly more acid and have been leached of lime carbonates to depths 
of 4 to 6 feet. The soils developed on the Illinoian drift deposits 
cover slightly more than 20 percent of the county and are more silty 
and have relatively few boulders or pebbles. They are strongly to 
very strongly acid and are leached of lime carbonate to a depth of 10 
feet or more. Two groups, or catenas, of soils developed on the I1lino- 
ian drift are separated roughly by the valley of the West Fork 
White River. In well-drained situations the same soil is developed 
on both sides of the river. The imperfectly drained soils developed 
north of the West Fork White River, however, have heavy siltpans 
at a depth of 10 to 20 inches, but south of the river the average depth 
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is 30 inches. This difference has not been fully explained but may 
possibly be due to a higher proportion of shale and less sandstone in 
the drift north of the river. ; ieee 

In the western part of the county a thin ae pra of Illinoian till was 
laid down on cherty limestone of the Harrodsburg formation. Soils 
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Ficure 3.—Parent materials of solls in Morgan County, Ind.: Soils of the up- 
lands—A, Caleareous Late Wisconsin glacial drift; B, calcareous Early Wis- 
consin glacial drift; C, calcareous INinoian glacial drift; D, shallow deposit 
of Iinoian glacial till on limestone; E, cherty limestone of Harrodsburg for- 
mation ; F, medium-grained sandstone, siltstone, and shale of Borden formation : 
G, moderately calcareous wind-deposited sands of Wisconsin glacial age. Soils 
of the terraces and glaciofluvial outwash plains— H, Noncaleareous clay, silt, 
and sand; J, noncalcareous outwash sand, gravel, and silt of Illinoian glacial 
age; J, calcareous stratified silt and sand with some gravel and clay of Wis- 
consin glacial age; K, calcareous gravel of Wisconsin glacial age; L, calcareous 
lacustrine clay and silt of Wisconsin glacial age. Soils of the overflow bot- 
toms—M, Neutral to slightly alkaline alluvium from Wisconsin glacial drift 
region; WV, strongly acid alluvium from Borden sandstone, siltstone, and shale, 
and Illinotan glacial drift regions. 


developed on this material comprise about 2 percent of the area and are 
developed partly from leached till and partly from limestone that has 
been leached of lime carbonates to an average depth of 6 to 8 feet. 

In the southwestern corner a group of soils comprising less than 1 
percent of the county are developed almost entirely from residuum 
of Harrodsburg limestone. This material is impure, cherty, highly 
fossiliferous, and coarsely crystalline. 
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The soils developed on rocks of the Borden formation comprise 
about 12 percent of the county and are strongly acid and relatively low 
in fertility. Rocks in this formation include interbedded yellowish- 
gray to light yellowish-brown acid sandstone, siltstone, and shale. 

Much of the sandstone is hard and resistant to weathering. 

Soils formed from sands deposited by winds along the eastern side of 
the valley of the West Fork White River during the Wisconsin glacial 
period represent about 2 percent of the area. They are moderately 
acid and have been leached of lime carbonates to a depth of 4 to 6 feet. 

The soils of the terraces are developed from stratified water-assorted 
coarse-gravel to heavy clay materials that were deposited either in 
stream beds or in temporary lakes. The most recent deposits consist 
of materials laid down by the waters of the Late Wisconsin glacier. 
Soils developed from calcnreous gravel and sand deposited in the val- 
ley of the West Fork White River represent a very small proportion 
of the total area of the county. Other soils on terraces are Reveloping 
on mixed sand, silt, and clay deposits of approximately the same age 
as the gravel but contain slightly less lime carbonate and are leached 
to slightly greater depths. 

Two lakes formerly existed near the contact between the Early and 
Late Wisconsin glacial till plains. The soils in these former lake beds 
have developed from stratified and assorted calcareous silt and clay. 
The light-colored soils have somewhat heavy siltpans, are medium acid, 
and are leached of lime carbonates to an average depth of 4 feet. The 
larger of these former lakes was in the northwestern part of the county 
and was largely marshland until artificially drained. The other, lying 
1 mile east of Brooklyn, consists largely of silty material. 

Two groups are developed from old acid highly leached water- 
deposited material. In the southeastern part of the county is a high 
outwash terrace, probably of Illinoian age. Here the soils are devel- 
oped from a great variety of rock, gravel, and sand that is highly 
weathered ad leached of lime carbonates to a depth of 15 feet or 
more. Most of the soils are well drained and have moderately hea 
subsoils to a depth of 5 feet, but, below this depth they are loamy and, 
at a depth of 15 feet or more, are gravelly. This plain is highly dis- 
sected, and gravel is exposed on the sides of many Vlgped valleys. 
Soils of the other group are developed from old acid alluvial deposits 
of silt and occupy low terrace remnants in a few valleys in the Illinoian 
till region and along the edge of the valley of the West Fork White 
River. These soils are strongly acid. 

Heavy calcareous clay beds occupy benches near the floors of oy 
of the valleys, 30 to 50 feet or more below the level of the outwas 
plain. On these beds the soils are variable in character because gravel 
and sand have been deposited in a few places. Soils developed entirely 
from calcareous clay are moderately acid in the upper layers and 
leached of lime carbonates to a depth of 3 to 4 feet. 

Three groups of soils have been developed from alluvial deposits. 
The most extensive are on the flood plains of the West Fork White 
River and tributary streams flowing from the Wisconsin glacial drift 
region. They are neutral to slightly alkaline and fertile and comprise 
about 17 percent of the county. e bottom-land soils developed on 
alluvium of mixed origin, as limestone, sandstone, siltstone, and shale 
and Illinoian till, are slightly to medium acid; and those on sediments 
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weened from sandstone, siltstone, shale, and Illinoian till are strongly 
acid. 

The distribution and association of the more extensive soils, as well 
as their relative importance within geographic units, are shown in 
figure 4. In each association the soil types are listed in the order of 
their extent, 

In the following pages the soil groups and the individual soil types 
are described in detail and their crop adaptations discussed. Their 


Figure 4.—Soll association map of Morgan County, Ind.: A, Miami and Crosby 
silt loams; B, Bellefontaine loam; C, Brookston silty clay loam, Crosby and 
Fincastle silt !oams; D, Fincastle silt loam, Brookston silty clay loam, Russell 
silt loam; , Russell and Fincastle silt loams, Brookston silty clay loam; F, 
Genesee silt loam, Genesee loam, Genesee fine sandy loam, Genesee silty clay 
loam, Eel silt loam, Eel silty clay loam, Eel loam, Ross silty clay loam; G, Vigo, 
Loy, and Gibson silt loams; H, Gibson, Vigo, and Cincinnati silt loams; J, Cin- 
cionati, Gibson, and Muskingum silt loams; J, Philo and Stendal silt loams, 
Pope loam, Haymond, Wilbur, and Wakeland silt loams ; K, Muskingum silt loam, 
Muskingum stony silt loam, Zanesville and Wellston silt loams; L, Zanesville, 
Wellston, and Muskingum silt loams, Muskingum stony silt loam; 2, Freder- 
ick and Bedford silt loams; N, Princeton fine sandy loam, Princeton loamy fine 
sand, Princeton, Ayrshire, and Ragsdale loams; O, Crosby silt loam, Brookston 
silty clay loam, Miami and Bethel silt loams; P, Fox loam, Fox silt loam, Fox 
fine sandy loam, Martinsville and Whitaker loams, Mahalasville silty clay loam; 
Q, Monrovia silty clay loam, Gregg silt loam, Gregg loam, Plano silty clay loam; 
R, Martinsville loam, Martinsville silt loam, Martinsville fine sandy loam, 
Whitaker silt loam, Whitaker loam, Whitaker fine sandy loam, Mahalasville 
silty clay loam, Mahalasville loam; S, Grayford and Vigo silt loams; T, 
Bartle silt loam, Bartle silty clay loam, Pekin, Elkinsville, and Peoga stilt 
loams; U, Morgantown, Taggart, and Markland silt loams. 


590857—50——8 


34 SOIL SURVEY SERIES 1937, NO. 24 


location and distribution are shown on the accompanying soil map 
and their acreage and proportionate extent are given in table 6. 


Taste 6.—Acreage and proportionate extent of the soils mapped in Morgan 


County, Ind. 
Soll type Acres Pere Soll type Acres Lk 


Abington silty clay loam. - 
Atkins silt loam....-_.. 
High-bottom phase 


128 | @) Sloping phase --..-- 


Avonburg silt loam--. 256 1 || Monrovia silty clay loam. ---| 5,760] 2.2 
Ayrshire loam-_.--- 192 .1 |] Montgomery silty clay loam......... 128 | (4) 
Banta silt loam. 448 .2 |} Morgantown loam: ? 
Bartle slit loam.... . 1, 408 -6 Eroded phase... 128 | (') 
Bartle silty clay loam~ 64 | () Steep phase. -- 2 $32 3 
Bedford silt loam_.. 128 | (}) Morgantown silt loam... -| 1,088 4 
Bellefontaine loam _ 1, 408 6 || Muskingum silt loam -| 3,840] 15 
Bethel silt loam. ....-.- 64 | (1) Colluvial phase..... z 320 1 
Brookston silty clay loam. 8,320 | 3 2 || Muskingum stony silt loam -| 14,976] 5.8 
Cincinnati silt loam... ...- 15,168 | 5 9 || Parke silt loam. .......... _ 960 4 
Eroded sloping phase. 1,920 7 Eroded sloping phase . 128 | (!) 
Gullfed sloping phase. 1, 728 7 || Pekin silt loam. . 612 12 
Shallow phase. -...-.- 512 2 Eoopa silt loam B 102 1 
Steep phase--. 17,728 | 68 || Philo loam.___ a 320 at 
Crosby silt loam_. 7,652 | 29 || Philo silt loam... .| 4,902] 19 
Delmar silt loam. 320 ak High-bottom phas 8 320 ad 
Eel loam..-.... 704 .3 || Plano silty clay loam 2 384 .2 
Fel silt loam__....- 10,176 | 39 || Popeloam....__......- -| 2.432 9 
Eel silty clay loam__. 6,016 | 23 || Princeton fine sandy toa! -| 3648] 14 
Elkinsville silt loam... 320 1 Steep phase. 960 -4 
Fincastle loam...... 640 3 || Princeton loam... 64 § 
Fincastle silt loam... .| 13,184 | 5 1 || Princeton loamy 128) () 
Fox fine sandy loam... 256 -1 || Ragsdale loam 256 al 
Fox loam......- 1,920 .7 || Riverwash.... 320 aid 
Sloping ph: 320 .1 |} Ross silty clay loam. _| 1,792 at 
Fox silt loam... 512 2 || Russell loam-____. 640 .3 
Frederick silt lo 832 3 |) Russell silt loam. -| 22,848] 88 
Eroded phase 128 | (1) Eroded sloping phase -| 3,904] 15 
Steep phase... 576 +2 Gullied sloping phase. > 640 -3 
Genesee fine sandy loam. 2 960 4 Level phase----_-- e 128} (1) 
Genesee loam.._..._-- -| 4,928] 19 Sloping phase.. 102 ak 
High-bottom phase. . 384 2 Steap phase. -| 0,344) 3.6 
Genesee silt loam.__.... -} 14,336] 6 5 || Shoals silt loam.-..- a 384 -2 
High-bottom phase. -| 1,216 5 || Shoals silty clay loam. . y 384 2 
Genesee allty clay loam. .| 1,344 -5 {| Stendal silt loam... ._. -| 2762] 11 
Gibson silt loam..._ -| 7,040) 27 High-bottom phase -| 1,088 «4 
Grayford silt loam... -| 2,880) 11 Taggart silt loam.... 64] 0) 
Eroded sloping phase.. . 128} (1) Tilsit silt loam_.. a 256 1 
Level phase... < 448 2 || Vigo silt loam___-.__- -} 4,672] 18 
Steep phase.- = 256 -1 || Wakeland silt loam... a 832 3 
Gregg loam.._. 2 192 .1 |] Washtenaw silt loam z & | () 
Gregg silt loam -| 1,600 -6 || Wellston silt loam_.. i 320 wl 
Haymond silt loam Z 64 ft 0) Steep phase...._..-. a 960 4 
Loy silt loam__-_. S 448 -2 || Whitaker fine sandy loam. 4 64 | 0) 
Mohalasville loam. a 768 .3 || Whitaker loam..._....-. -| 1,216 5 
Mahalasville silty clay loam.. 1, 216 & || Whitaker silt loam -| 1,920 ni 
Markland silt loam... _.. see 256 1 || Wilbur silt loam... . -| 9,904] 15 
Eroded steep phase_ 2 64 | @) Zanesville silt loam. 3,068) 15 
Steep pease Seceesee ae ‘ 2 || Zanesville-Wellston silt loams. 
Martinsville fine sandy loam. ---| 1,536 8 Eroded hill phases_...... 320 1 
Martinsville loam_.....-... .| 3,008} 1.2 Gullied hill phases. 448 «2 
Martinsville silt loam ---| 2,048] .8 Steep phases. ---.. 3,264 |_ 1.3 
MeQary silt loam 128 | @) 100.0 
1 Less than 0.1 percent. 1 Typical soll not mapped. 
SOILS DEVELOPED ON CALCAREOUS LATE WISCONSIN GLACIAL 


DRIFT 


Late Wisconsin drift is the most recent glacial deposit in the county. 
The areas extend into the county in two lobes, one in the northwestern 
art to the vicinity of Hall, and the other past Mooresville nearly to 
eae and then southward along the eastern boundary. The land 
form following glaciation was a slightly undulating plain with nu- 
merous low knolis, shallow depressions, and higher terminal moraines 
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and gravelly kames marking halting places of the glacier. Since then 
drainageways have dissected this plain, particularly in the north- 
eastern and eastern parts of the county. Small streams head in 
troughlike areas in former marshy depressions and gradually cut down 
to the base level of the larger streams. These valleys are generally less 
than 30 feet deep except near the West Fork White River, where the 
relief between the till plain and the valley floor is approximately 100 
feet. The plain has not been highly dissected in most places, and the 
divides are relatively broad and flat, with frequent dark-colored areas 
intermingled with the light-colored soils. 

In the northwestern part little stream dissection has occurred, and 
the plain is undulating to level with extensive dark-colored areas. 
Ninety-five percent of the area has been cleared of forest and is used as 
farm land. A rotation of corn, wheat, and clover is commonly fol- 
lowed. Corn is the principal crop and is most extensively grown on the 
dark-colored former marsh soils. Wheat is grown largely as a cash- 
grain crop and also serves as a nurse crop for meadow mixtures. Be- 
cause the soils are only moderately to slightly acid, legumes, as red 
clover, can be successfully grown without the addition of large quan- 
tities of lime. Special crops, as tomatoes, do well on the dark-colored 
soils. Dairy and swine enterprises are important in the farming sys- 
tem of this region. 

These soils include members of the Miami, Bellefontaine, Crosby, 
Bethel, Brookston, and Washtenaw series. Miami and Bellefontaine 
are well drained and the others imperfectly to poorly drained. Miami 
soils occur on undulating to sloping land, usually near drainageways. 
They have a light yellowish-brown surface soil, yellowish-brown sub- 
soil, and grayish-yellow calcareous glacial till substrata. Bellefontaine 
soils developed on water-assorted calcareous gravel and sand and 
occur on steep-sided knolls and ridges that, where associated with 
moraines, may mark a place where the glacier halted. They have a 
light yelowe -brown surface soil, yellowish-brown to reddish-brown 
gravelly clay loam subsoil, and gray and light-yellow calcareous 
gravel and sand substrata. Crosby and Bethel are imperfectly and 
poorly drained light-colored soils, respectively, developed on broad 
divides. Crosby soils have a light brownish-gray surface soil and 
a mottled gray and yellow subsoil. Bethel soils, eon more slowly 
drained than Crabs. are lighter gray and more rust-stained through- 
out. Brookston soils were developed in depressions under a mix- 
ture of marsh grass and water-tolerant trees. They are neutral in 
reaction and have a very dark brownish-gray to nearly black surface 
soil high in organic-matter content and a mottled gray, yellow, and 
rust-brown heavy subsoil. The Washtenaw soils consist of a veneer 
of silty material washed from adjoining higher lying areas onto areas 
of Brookston or other soils occupying depressions. 


Miami silt loam.—In cultivated fields the 7-inch surface layer is 
light yellowish-brown when dry and slightly darker brown when 
moist. In wooded areas there is a mat of leaves and partially 
decomposed dark organic material on the surface; the 3-inch surface 
layer is slightly dark-brown silt loam that is higher in organic matter 
than the surface soil in cultivated fields. In cultivated areas the sur- 
face soil is granular in structure and mellow seedbeds are easily pre- 
pared, but if this soil is worked when too wet, rather hard clods may 
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form. In most places there isa small proportion of grit and fine gravel 
that makes the soil somewhat porous and easily crumbled. The re- 
action is slight to medium acid. To a depth of 10 inches the subsoil 
is slightly lighter colored and lower in content of organic matter. Be- 
low this layer, to a depth of about 30 inches, the subsoil consists of 
yellowish-brown friable silty clay loam. The upper part is usually 
more yellow and more friable, but becomes heavier and more compact 
with depth; however roots and moisture penetrate it readily. It sepa- 
rates into small angular aggregates that are about half an inch in diam- 
eter in the upper part but are 34 to 11% inches in the lower part. The 
surface of the structure aggregates 1s usually coated with a film of 
dull-brown or gray cpllowli clay. The reaction is medium to strongly 
acid. The deeper subsoil, from a depth of 30 to 36 inches, is slightly 
acid to neutral, moderately plastic, brownish-yellow, sticky clay Tea 
Gravel is present throughout the soil but is larger and more numerous 
in the lower layers. A few large boulders are on the surface and in the 
soil. The parent material, which lies at an average depth of about 36 
inches, is medium-textured compact calcareous gray and yellow glacial 
till deposited during the Wisconsin glacial period. It contains 20 to 30 
percent of lime carbonates. This soil is retentive of moisture, and 
crops do not suffer from drought except during extended dry periods. 

This soil occurs on moderately sloping areas throughout the Late 
Wisconsin till plain. The gradient is 3 to 15 percent, but in most 
places it is less than 8 percent, as the steeper slopes occur only near 
drainageways. An area of 9,536 acres is mapped. 

Mixed hardwoods of sugar maple, beech, black walnut, ash, elm, 
hickory, and white oak originally covered this soil, but about 95 percent 
of the forest has been cleared and the land cultivated. Probably 65 
percent is in grain or other crops; corn occupies about 30 percent, 
wheat 18 percent, hay 12 percent, and permanent pasture about 15 
percent. The rest is occupied by minor crops, farmsteads, and road- 
ways, as scarcely any of itis idle land. Many small acreages of arable 
timberland are used as pasture, and eventually, as the trees die, such 
areas will probably be used as cropland. 

This type is used extensively as farmstead sites, especially an the 
morainic knolls that occur en the divides. Most farmers follow a 
definite system or crop rotation. The usual rotation is corn, wheat, 
and clover or mixed hay, but more corn than other crops. Yields of 
corn average 35 to 40 bushels an acre, but higher yields are obtained 
where heavy applications of manure and commercial fertilizer are 
made. This soil is not naturally adapted to the growth of corn, be- 
cause the low content of nitrogen and seasonal inadequate moisture 
supply limit the yield. Also, clean cultivation and lack of vegetative 
cover during the winter may result in serious erosion on sloping fields. 
Wheat normally follows corn in the rotation, but it may be seeded after 
oats or soybeans or special crops. As wheat requires a well-drained 
soil for best results, it is well suited to this soil. It also furnishes 
ground cover from fall to spring and thus retards erosion. This crop 
is usually fertilized, and the yields average about 20 bushels an acre. 

Red clover, seeded alone or in a mixture with timothy, redtop, alsike, 
and occasionally alfalfa, is the dominant hay crop. Good stands of 
all clovers are usually obtained, especially after an application of 1 to 


MORGAN COUNTY, INDIANA 37 


2 tons an acre of ground limestone, because the surface soil is only 
slightly to medium acid. There is less damage from winterkilling 
than on the poorly drained soils, because of the good drainage condi- 
tions and less loss by heaving. Farmers generally apply more manure 
to this soil than to the associated dark-colored ones. The heaviest ap- 
plications are made on eroded spots where the heavy subsoil is exposed. 
This not only improves the physical condition but also results in 
improved stands of clover and grass, as well as increased crop yields. 
Oats are grown to a limited extent. This soil warms more quickly in 
the spring and permits earlier seeding. Oats are usually seeded in 
the corn stubble, and yields average 30 to 35 bushels. 

The principal variations within this soil are those of texture and 
thickness of the various layers. Several small scattered areas have 
been included where the texture of the surface soil is loam. This in- 
cluded soil contains a slightly higher proportion of sand in all layers 
consequently it is looser and more readily penetrated by roots an 
moisture. ta a few areas northwest of Waverly the covering of glacial 
till is thin and bedrock lies at a depth of less than 36 inches. 


Miami silt loam, sloping phase.—The sloping phase is similar to 
the typical soil, except that it is situated on slopes of more than 15 

ercent. In most places the various layers are thinner, and the gra- 

ient is less than 20 percent. Soils on these slopes are less deeply 
leached and have more sand and grit in all layers than on the more level 
areas. 

This soil occurs along small tributaries of the West Fork White 
River in the northwestern part of the county and totals 1,728 acres. 
The moderate slopes have been largely cleared of forest, and 30 to 50 
percent of the land is used for crops. Corn and permanent pasture 
are its most important uses. In most places local relief is less than 
25 percent, but along the valley of the West Fork White River the 
relief ranges up to 100 feet. Also in many places in this vicinity, the 
praen is more than 25 percent. A few slopes northwest of Waverly 

ave sandstone and shale within a few feet of the surface. Slopes 
steeper than 20 percent are seldom used for cultivated crops but are 
important forest and permanent pasture areas. Most of the forest 
areas have an undergrowth of bluegrass. 


Miami silt loam, eroded sloping phase.—The eroded sloping phase 
is similar to the sloping phase, except that 25 percent or more of the 
surface soil has been removed by accelerated erosion, caused chiefly 
by improper land use. The brown to yellowish-brown surface soil 
is 2 to 5 inches thick, and the underlying yellowish-brown subsoil is 
exposed in places on most areas. A few shallow gullies occur on some 
areas, but most of these are small because they are not easily cut in the 
compact subsoil. In a few places gullies are too deep to be crossed by 
agricultural machinery. 

Most of the 448 acres mapped is south of Mooresville. All of it is 
cleared of timber, and areas that are large enough to farm are used as 
hay or pasture land. Small grains are seeded only when needed as 
nurse crops. Mixtures of lespedeza, alfalfa, clover, and grasses are 
seeded for pasture, and mixed alfalfa and timothy for hay. Erosion 
is partly controlled where these practices are need, bat it is necessary to 
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maintain a good stand of grass and to avoid overgrazing. The agri- 
cultural value depends largely on the degree of erosion, although the 
exposure of subsoil is less harmful than on more acid soils of lower 
fertility. The physical condition is impaired by mixing subsoil and 
surface soil in tillage. 


Bellefontaine loam.—Developed from assorted calcareous gravel, 
this soil generally occurs on kames in association with the Miami and 
Russell soils. These morainic areas usually occur where movement of 
the glacier halted. The parent material from which the soil was de- 
veloped consists of assorted gravel and sand containing 20 to 30 percent 
carbonates. The size of the gravel varies considerably from place to 
place but the greater portion is less than 2 inches in diameter. This 
material was probably laid down by streams within the glacier, and 
many of the ridges and knolls contain small bodies of unassorted 
glacial till. The surface soil to a depth of about 8 inches is light 
yellowish-brown friable loam, low in organic content. This changes 
rather abruptly to yellowish-brown friable clay loam extending to 
a depth of about 30 inches. The content of gravel in the a 
creases with depth. When dry this layer is compact despite the large 
quantity of sand and gravel. It is medium acid in the surface and 
subsoil layers. Those areas that occur in association with the Russell 
soils have a thicker subsoil, and the reaction is slightly more acid. A 
dark-brown sticky neutral layer, higher in organic-matter content than 
the other subsoil layers, marks the transition to the calcareous gray and 
yellow gravel and sand that underlie the soil at depths of 3 to 5 feet. 

A total of 1,408 acres is on many small kames scattered throughout 
this region. These areas are usually conspicuous as they extend 30 to 
60 feet or more above the surrounding land. The hilltops are small, 
and the hillsides average about 15 percent in gradient. An area of 
about 80 acres lies half a mile southeast of Waverly. 

About half of the area is under cultivation. oe wheat, and hay 
are the principal crops. Erosion is active when clean-tilled crops are 
grown successively on these steep slopes. Corn yields 25 to 85 bushels 
an acre, but the lower figure is more common on sloping and eroded 
areas. On the smoother areas, somewhat higher yields are obtained. 
The soil is better suited to growing wheat and hay and is well adapted 
to alfalfa. Because of the erosion hazard and rolling relief much 
of the land is used as permanent bluegrass pasture. The carrying 
capacity for livestock is low, and pastures tend to burn out during 
midsummer. 


Crosby silt loam.—In forests the first 3 inches of soil is dark gray 
and contains sufficient organic matter to give the virgin soil a good 
physical condition. When the soil is first cultivated the organic mat- 
ter is mixed through the plow soil. In cultivated fields the silt loam 
surface soil to a depth of about 7 inches is brownish gray when moist 
and light brownish gray when dry. The content of grit is variable 
but is generally low, although there are small areas that have a loamy 
texture. The subsurface soil is light brownish-gray to brownish-gray 
friable coarse granular heavy silt loam to silty clay loam with an occa- 
sional light-yellow or rust-brown mottling. This material is per- 
meable to moisture movements and to plant roots. The reaction is 
medium acid. 


MORGAN COUNTY, INDIANA 39 


Below a depth of 10 inches the subsoil is mottled gray, yellow, and 
rust-brown silty clay loam, which breaks into subangular aggregates 
about one-half inch in diameter. Below an average depth of about 17 
inches is mottled gray, yellow, and rust-brown compact silty clay loam 
to silty clay that is somewhat impervious to the movement of water. 
It contains much grit and numerous angular and partly weathered rock 
fragments. This material is hard when dry and plastic when wet. 
The reaction is medium to strongly acid. At an average depth of 36 
inches the parent material is moderately compact medium-textured cal- 
careous glacial till. This material was deposited during the Late 
Wisconsin glacial period and is estimated to contain about 20-percent 
carbonates. 

This soil isimperfectly drained. The relief is nearly level to gently 
undulating. The total area is 7,552 acres, or approximately 3 percent 
of the county. This soil is the clay land part of the “black- and clay- 
land” complex, or soil association, that occupies a large part of central 
Indiana. 

Originally the land was covered with deciduous hardwood trees con- 
sisting principally of beech and sugar maple, but also including elm, 
ash, sweetgum, sour (or black) gum, pin oak, white oak, and black oak. 

About 95 percent of the land is cleared of forest, and about 85 per- 
cent is cultivated. The crop rotation usually followed consists of 
corn, wheat, and clover, alfalfa, or mixed hay. This soil, with a low 
content of organic matter, is not naturally adapted to corn, but be- 
cause of the large quantity of corn needed in a livestock system of 
farming, nearly a third of it is planted to this crop. Yields average 
35 to 40 bushels an acre. Manure is applied to cornland, and most 
farmers use 65 to 100 pounds an acre of commercial fertilizer in the 
hill or row. Wheat is seeded in standing corn or in ground prepared 
by disking after the corn has been removed. Most farmers fertilize 
wheat with 150 pounds or more of 2-12-6 or a comparable analysis. 
Yields average 18 to 20 bushels an acre. Hay crops include a mixture 
of red clover, alsike, alfalfa, and timothy. Alfalfa, sweetclover, or red 
clover are grown on most land that has been limed. Soybeans, grown 
as a supplemental hay crop on about 10 percent of the area, yield 1 to 3 
tons. Other grains and pastures each occupy about 10 percent of this 
soil. These crops are not included in many rotation schedules but 
are introduced as supplemental crops when other crops fail or there 
isa scarcity of grain or forage. 


Bethel silt loam—When moist the surface soil to a depth of 6 to 
8 inches is light brownish-gray to gray streaked with rust-brown 
friable medium-granular silt loam that becomes light gray when dry. 
Numerous rust-brown “turkey-shot” gravel, or small rounded iron con- 
cretions, are scattered over the surface and through the surface soil. 
The upper part of the subsoil, to a depth of about 15 inches, is mottled 
gray, rust-brown, and yellow compact heavy silt loam to silty clay 
loam. The heaviest part of the subsoil lies between 15 and 30 inches 
and consists of very tough, impervious mottled light-gray, light- 
yellow, and rust-brown silty clay loam to silty clay. The surface and 
subsoil layers are medium to strongly acid. The parent material, 
lying at a depth of about 36 inches, consists of medium-textured com- 
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oi calcareous glacial till, similar to that of the Crosby, Miami 
rookston, and Clyde soils. This poorly drained, light-colored soil 
occurs on flat areas, usually associated with Crosby silt loam and 
Brookston silty clay loam. It is locally known as “beech land,” be- 
cause the original forest consisted neces of beech. Only 64 acres of 
this soil is mapped in Morgan County. 

This soil is relatively unproductive and, wherever possible, it is used 
for pasture or forest. ost areas, however, are included in fields 
composed largely of other soils. Thus no specific management. prac- 
tices are used, but it is managed about the same as the associated soils. 
Crop yields are considerably below those obtained on Crosby silt loam. 


Brookston silty clay loam.—This type has a dark-gray to very 
dark brownish-gray surface soil, 6 to 8 inches thick. Its texture ranges 
from a silt loam at the edges of the depressions to silty clay loam in 
the deeper parts. These heavier textured areas in the centers of some 
of the depressions are locally called gumbo. Granular structure is 
well developed but it is destroyed and the soil becomes cloddy if it 
is tilled when wet. The structure may also be partly destroyed by 
cattle trampling the wet soil. The reaction is neutral to slightly 
acid, The subsoil is dark-gray heavy silty clay loam with some yellow 
mottling to a depth of about 15 inches. The mottled gray, yellow, and 
rust-brown, tough plastic silty clay loam subsoil breaks into large clods 
and is hard when dry. The dark-gray upper subsoil grades into the 
subsoil and may extend to a depth of several feet along cracks and 
fissures. The subsoil is neutral in reaction. Calcareous: glacial till 
lies at depths of 3 to 5 feet. 

In the northern and eastern parts of the county this soil is extensive. 
Many individual areas, situated on broad divides not reached by nat- 
ural drainageways, contain more than 200 acres, Most areas, however, 
occupy slight depressions or swales intimately mixed with Miami and 
Crosby silt loams or with Russell and Fincastle silt loams. In the 
northeastern part, where Brookston, Miami, and Crosby soils are 
intimately associated, this type occupies about 20 percent of the area. 
In the northwestern and southeastern parts, where Brookston, Rus- 
sell, and Fincastle soils are associated, the swales are narrower and 
shorter and the soil occoupies about 10 percent of the area. A total of 
8,320 acres is mapped. 

This naturally poorly drained dark-colored soil developed in shallow 
depressions occurs in close association with Crosby and Fincastle silt 
loams and as the main black component of the “black- and clay-land” 
region of central Indiana. Under natural drainage conditions this 
soil was covered with water during most of each year. 

Local relief to the level of adjacent soils is generally less than 3 feet. 
Most of this soil is now drained by tile drains that lead into natural 
drainageways or large open ditches. 

The original vegetation consisted largely of red maple, blackeum, 
American elm, other water-tolerant trees, and marsh grass. When 
artificial drainage is provided this is one of the most productive soils 
in the region. Practically all this soil is cleared of timber, about 85 
percent is cultivated, and the rest is used chiefly for pasture. 

Variations from the typical soil are in texture, content of organic 
matter, and natural drainage. Very shallow depressions are more 
silty, less compact, lighter in color, and lower in organic content. 
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These areas are similar to the Cope soils. In the deeper parts of 
swales, where natural drainage conditions are poorest, the surface soil 
is darker, deeper, and somewhat heavier in texture, and the subsoil is 
gray or light gray similar to that of Clyde silty clay loam. 

The usual crop rotation consists of corn, wheat, and clover, alfalfa, 
or mixed hay. Corn usually occupies about 35 percent of the type, 
wheat about 25 percent, and hay about 17 percent. A variety of 
minor crops, as oats, soybeans, and tomatoes, are grown. In most 
fields the soil is intimately associated with a light-colored soil and, 
owing to marked differences between them, the dominant soil usually 
determines the use of the field. As the Brookston soil has more 
abundant supplies of organic matter, nitrogen, other available plant 
nutrients, and moisture, it is best adapted to corn, and these fields may 
be cropped to corn for 2 or more successive years in each rotation. 
This is a desirable practice on farms where the acreage of soils well 
adapted to the growth of corn issmall. Corn yields 50 bushels or more 
an acre with management practices that include the use of only small 
quantities of commercial fertilizer and no manure, and many farmers 
report considerably higher yields with the use of commercial fertilizer 
and manure. In regions where this soil constitutes a small portion of 
the cropland, many farmers fertilize the land for corn with 85 to 100 
pounds of 2-12-6 when it is checked and as much as 150 pounds when 
it is drilled. 

Wheat yields average 20 to 25 bushels an acre, or about the same as 
the associated light-colored soils, Yields are variable on the dark- 
colored, low-lying areas because winterkilling is occasionally serious 
in some years, and there is some loss from lodging of the grain. Most 
farmers seed wheat in standing corn and apply about 150 pounds of 
2-12-6 when the grain is drilled. 

This type is highly productive for hay crops and, as it is almost 
neutral in reaction, little difficulty is experienced in obtaining good 
stands of red clover and alfalfa; but damage by winterkilling is oc- 
casionally severe, therefore mixed clover, alfalfa, and timothy are 
grown to a considerable extent. The yield of hay is 114 to 2 tons 
an acre. In the northeastern part of the county, where considerable 
livestock is kept, many farmers include pasture in which sweetclover, 
red clover, and timothy are mixed in the rotation. These fields are 
suitable for hay if cut early. 

Special cash crops, as sweet corn and tomatoes, do well. These 
crops are usually fertilized, and yields are 314 to 5 tons of sweet corn 
and 8 to 10 tons of tomatoes an acre. When these crops are grown 
they are usually followed by wheat. 


Washtenaw silt loam.—This soil is an accumulation of material, 
washed from the surrounding apleud areas, over Brookston and other 
dark-colored depression soils. The 6- to 8-inch dark brownish-gray 
to light brownish-gray friable fine granular silt loam surface soil has 
a variable content of organic matter that is usually lower than in the 
surface layer of Brookston soils. The reaction is slightly acid to 
neutral. This layer is underlain by brownish-gray heavy silt loam 
that has a laminated structure extending to depths of 12 to 38 inches. 
In areas where the silted-in material is thicker, it is mottled 1ust 
brown. Beneath this material is dark-gray or mottled yellow and 
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gray silty clay loam. Calcareous till is encountered at depths of 50 
to 80 inches. 

A total of 64 acres is mapped in small areas west of Martinsville 
associated with the Parke soils, and northeast of Martinsville as- 
sociated with the Banta and Russell soils. 

Natural drainage conditions vary considerably, and its use depends 
largely on the extent of artificial drainage. Corn, soybeans, hay, and 
bluegrass pasture are the principal uses for this type. Fall-seeded 
small grains are usually drowned out on areas that have inadequate 
drainage. 


SOILS DEVELOPED ON CALCAREOUS EARLY WISCONSIN 
GLACIAL DRIFT 


Soils developed on Early Wisconsin glacial drift occupy about 25 
ercent of the total area of the county. They are developed on ice- 
aid materials somewhat older in age and therefore more highly leached 

than the soils developed on Late Wisconsin glacial drift. The soils 
in this group are somewhat more acid and are in general slightly lower 
in plant-nutrient content. This plain, originally nearly level, is more 
completely dissected by streams than that on which the Miami and 
associated soils were developed, Local relief ranges from 30 to 70 
feet or more. A mixed grain-and-livestock system of farming is fol- 
lowed, which is similar to that of the group of soils developed on Late 
Wisconsin glacial drift. Because there is a lower percentage of dark- 
colored soils and the topography is more rolling, the proportion of 
acreage in corn is lower and that of hay and pasture is somewhat 
higher. The percentage of wheat is approximately the same, but other 
small grains and truck crops are more extensively grown. 

The soils in this area are grouped as follows: Well-drained light- 
colored soils represented by the Russell series, and imperfectly and 
poorly drained light-colored soils ph Veep by the Fincastle and 
Delmar. The poorly drained dark-colored soils of this group are rep- 
resented by the associated Brookston series, which are also included 
in the group developed on Late Wisconsin glacial drift. Russell soils 
are developed from moderately compact glacial till and, like Miami 
silt loam, lave a light yellowish-brown surface soil and a yellowish- 
brown to brownish-yellow subsoil. They are the most extensive soils 
of thisgroup. Fincastle and Delmar soils, which resemble Crosby and 
Bethel, respectively, have light brownish-gray and light-gray surface 
soils and mottled gray and yellow subsoils. Both soils occupy nearly 
level topography. 

Russell silt loam.—The 6- to 8-inch light yellowish-brown smooth 
mellow silt loam surface soil is somewhat darker colored when moist. 
The subsurface, to a depth of about 10 inches, is light yellowish-brown 
to brownish-yellow friable heavy silt loam. In forested areas the 
upper 8 inches is moderately dark brownish-gray mellow silt loam. 
When the soil is cultivated the organic matter is mixed through the 
surface layer and this is responsible for the lighter color in field con- 
ditions. Bott crumb to granular structure is well developed in the 
surface layer of the forested soil, but after an area has been cultivated 
for several years this is partly destroyed and the soil has a tendency 
to crack and bake during hot, dry weather. The subsurface soil can 
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be separated into fragile thin plates if handled carefully, but these 
plates break easily into medium to coarse granular aggregates. The 
18-inch friable yellowish-brown to brownish-yellow silty clay loam 
subsoil crumbles readily into subangular aggregates 4 to 4 inch in 
diameter. The upper part of the soil is very smooth and silty and, 
in some places may have developed on wind-blown silts. The deeper 
subsoil is moderatly compact brownish-yellow to yellowish-brown 
heavy silty clay loam with a faint gray mottling in a few places. 
The material breaks into subangular or nuciform aggregates 14 to 114 
inches in diameter and they are more compact than the aggregates of 
the upper subsoil. The surface and subsoil layers are medium to 
strongly acid. Moderately compact, calcareous, gray, and yellow gla- 
cial fit occurs at a depth of about 45 inches. This is a mixture of 
clay, silt, sand, glacial pebbles, and rock fragments deposited during 
the Early Wisconsin glacial age. In most places the deposit is 50 
feet or more thick and rests on sandstone, siltstone, or shale. Glacial 
pebbles occur throughout the lower subsoil and the number increases 
somewhat in the deeper layers. 

This soil occurs on undulating to moderately sloping relief along 
streams and on low morainic knolls. The slope ranges from 3 to 15 
percent. Drainage is well established, but on the more nearly level 
areas runoff is slow. It is the most extensive soil type (22,848 acres) 
in the county. 

Some areas that lie near areas of Princeton soils may contain rela- 
tively large quantities of fine sand in the surface layer. The depth 
to bedrock varies from place to place; in the vicinity of Nast Chapel, 
the glacial till mantle is 5 to 25 feet thick. Another variation occurs 
south of Waverly, and southeast of Morgantown, where the depth to 
lime carbonate is less than 40 inches, 

The native vegetation consisted principally of a mixed hardwood 
forest of maple, beech, and walnut, with some elm, white oak, and 
hickory. The timber has been cut and practically all the area is culti- 
vated or used as pasture. Corn, wheat, and hay are the principal 
crops and are usually grown in a 3-year rotation. Corn is aaa 
grown after hay. Most fields are plowed in spring because severe 
erosion may occur on sloping land that is plowed in fall. Corn is 
usually planted between May 10 and 20. Yields are 35 to 45 bushels 
an acre under present management. Wheat is usually seeded in the 
standing corn, and yields average 20 bushels an acre. Practically all 
farmers fertilize wheat with 125 to 150 pounds of 2-12-6 or 2-12-12. 
Manure is used on the wheatland, and if there is a surplus, it is used 
oncornland. The most common hay mixture consists of red and alsike 
clover, redtop, and timothy. Alfalfa and white sweetclover are grown 
to some extent in fields that are adequately limed. Soil erosion can 
be arrested on the more sloping areas by growing less clean-tilled and 
grain crops and keeping a good ground cover during winter. As crop 
yields decline a high proportion of the type is used for hay and pasture 
land. Some fields are mowed for several years and then used as 
pasture. 


Russell silt loam, level phase.—The level phase differs from the 
typical soil in that it is situated on nearly level relief similar to that of 
Fincastle silt loam. The surface soil and subsoil are similar to it in 
color and texture. 
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Good internal drainage is probably due to the presence of porous 
layers of sandy or gravelly till at relatively shallow depths. Scattered 
areas totaling 128 acres occur mostly in the vicinity of Monrovia. 

The soil is more easily tilled than the typical soil because of the 
nearly level relief. Damage by soil erosion is negligible, and areas 
of this level phase can be plowed in fall. Moisture relations are some- 
what better than on the more rolling areas; therefore, corn yields are 
slightly higher. Data regarding agricultural practices and crop yields 
are not available because the small areas are included in fields com- 
posed principally of other soils, and the data reported are repre- 
sentative of these associated soils. 


Russell silt loam, sloping phase.—The mantle of soil and glacial 
till is thin, and sandstone and shale bedrock lies at a depth of 3 to 5 
feet. In many places calcareous till is absent, and the subsoil rests 
directly on the bedrock. These sloping areas have a low moisture- 
holding capacity and are susceptible to erosion. 

This soil occurs on the high ridge between Monrovia and Mooresville 
where the slope ranges from 10 to 15 percent or more. A total of 192 
acres ismapped. Practically all areas are in forest with only a few in 
permanent bluegrass pasture. 


Russell silt loam, eroded sloping phase.—The eroded sloping 
phase differs from the typical soil in that from 25 to 75 percent or 
more of the surface soil has been removed by accelerated erosion. 
In most places the surface soil is light yellowish-brown silty clay 
loam or heavy silt loam, varying as to the quantity of the subsoil that 
has been mixed with it in plowing. The content of organic matter 
is lower than in the ty ica ae. An occasional gully cuts into and 
exposes the subsoil. The subsoil and parent material are similar to 
the corresponding layers of the silt loam. 

In most places this soil occurs on gradients of 6 to 15 percent. 
These slopes have been partly or holly denuded of their surface 
soil through failure to use methods that would protect the bare soil 
from rapid runoff. The plow soil increases in plasticity and becomes 
less permeable to moisture as increasing quantities of subsoil are 
mixed with it. These factors tend to increase the rate of erosion as 
they decrease the capacity of the surface soil to absorb water. Where 
tillage operations are performed up and down the slope, the rate of 
runoff is increased. Small gullies that start in the cultivated fur- 
rows are common. When small these may be plowed in but they 
may deepen until that method becomes difficult. When physical 
conditions are impaired, crop yields are lowered, and this land lies 
idle or is used only for meadow or pasture. This soil, totaling 3,904 
acres, is widely scattered in numerous small areas on the steeper 
slopes of the typical soil. 

Wheat, corn, and hay are the most important crops. Corn is not 
recommended for these sloping areas, as the yields are low and ero- 
sion is accelerated by clean cultivation. Mixed hay is more widely 
grown than red clover for hay. 


Russell silt loam, gullied sloping phase.—This soil differs from 
the eroded sloping phase in the severity of erosion, particularly in the 
presence of gullies. On most areas the gullies are less than 100 feet 
apart, and the intergully areas are severely sheet eroded. 
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The yellowish-brown to brownish-yellow subsoil is exposed nearly 
everywhere, and many gullies cut into the underlying yellow and 
gray glacial till. In a few places gullies completely cover the area, 
making it devoid of vegetation and unsuitable for agricultural use. 
Most areas are idle or are part of pastures. . 

Gullied areas occur in widely scattered areas that are in various 
stages of destruction, but most frequently in the highly dissected area 
northwest of Morgantown. The total area mapped is 640 acres. 


Russell silt loam, steep phase.—The phase resembles the typical 
soil in most respects, but the several layers are thinner and the cal- 
careous till substratum lies at a depth of 40 inches or less. The 
texture ranges from a silt loam to loam. It occupies slopes of 15 to 
35 percent gradient. This soil (9,344 acres) occurs in narrow strips 
along streams in the eastern part of the seat 

About 75 percent of this phase has been cleared of timber and 30 
to 40 percent of the cleared part is now cropped. About 5 to 10 per- 
cent of the area consists of idle land or low-grade pasture land located 
principally on eroded or overgrazed areas. Due to the steepness of 
the slopes they erode readily when clean-tilled crops are grown on 
them, and many farmers use these steep areas as pasture or woodland. 

Included are several small areas where the soil is only 3 to 5 feet 
thick, and sandstone and shale outcrop on the hillside. These areas 
are shown on the map by rock-outcrop symbols. 


Russell loam.—The soil consists of a thin veneer of wind-assorted 
sand overlying a heavy silty clay loam subsoil. The mixed character 
of the soil is due to the deposition of sand on glacial till. The 6- to 
8-inch light yellowish-brown surface soil is slightly coherent fine 
sandy loam toa friableloam. The surface soil is low in organic matter 
and moderately acid. It is less droughty than most soils of com- 
parable texture because the heavy subsoil has a high moisture-holding 
capacity. The 12- to 20-inch subsoil is yellowish-brown to brownish- 
yellow heavy silty clay loam and in some places is moderately heavy 
clay loam. It is medium to strongly acid in reaction. The lower sub- 
soil is yellow-brownish friable silty clay loam that is slightly acid in 
reaction. The substratum is gray and yellow calcareous glacial till. 

This rolling well-drained soil occurs in scattered areas in the north- 
western part of the county between Messena and Eminence and in the 
vicinity of Monrovia. The total area mapped is 640 acres. 

Associated with areas of the Princeton soils, this soil occupies gently 
undulating topography. Erosion is not a serious problem because the 
loamy surface soil readily absorbs rainfall. 

Corn, wheat or rye, soybeans, and mixed hay are the principal crops. 
Small grains and hay are somewhat better suited than corn. Mixed 
clovers and timothy are grown for hay. Some special crops, par- 
ticularly watermelons and cantaloups, are grown. Yields are alightly 
lower than on Russell silt loam; corn averages 35 to 45 bushels, and 
wheat, 16 to 20 bushels an acre. 


Fincastle silt loam.—This soil has a smooth light brownish-gray 
medium granular surface soil 6 to 8 inches thick. The 12-inch sub- 
surface layer is light brownish-gray silt loam, with some yellow mot- 
tling. The structure of this layer is medium granular. The organic- 
matter content is low, and the soil is medium to strongly acid. Under 
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forested conditions the upper 3-inch layer is moderately dark gray 
and contains a moderate supply of organic matter, which is mixed 
through the plow soil when the land is cultivated, and with continuous 
cropping and exposure to the sun, the supply is depleted. Because of 
imperfect drainage conditions and the low organic content, the soil 
tends to puddle and bake. The 12- to 18-inch subsoil consists of mottled 
gray, yellow, and rust-brown smooth silty clay loam that is medium 
to strongly acid in reaction. From 18 to 45 inches is a heavy more 
compact silty clay that breaks into subangular aggregates 14 to 1144 
inches in diameter. Moisture movement through this layer is slow, 
The reaction is medium to strongly acid in the upper part and slightly 
acid in the lower part. The parent material lies at an average depth of 
about 45 inches. It is gray and yellow moderately compact calcareous 
glacial till. Few variations from this description occur, but in a few 
places the surface soil is moderately gritty. In the eastern part of 
the county there is some variation in depth of leaching, as lime car- 
bonates occasionally oceur within a depth of 36 inches. Th these places 
the surface soil and subsoil may be somewhat less acid. 

This light-colored, imperfectly drained soil occurs on very gently 
undulating to nearly level areas in the eastern and northwestern parts 
of the county. Surface drainage is imperfect, and internal drainage 
is slow because of the heavy subsoil. Much of it has been tile drained. 
It is associated with Russell soils, which occupy sloping land, and 
intermingled with small areas of Brookston soils, which occupy depres- 
sion areas. Most individual areas of the 13,184 acres map ad are small, 

The original vegetation consisted of a great variety of broadleaved 
trees, the most. common species being beech, sugar maple, elm, sweet- 
gum, blackgum, and white, black, and pin oaks. 

Almost all of this soil is cultivated, as only a few widely scattered 
areas of woodland remain. The crop rotation commonly followed 
consists of corn, wheat, and clover or mixed hay. Corn is grown on 
about 30 percent of this type and yields 35 to 40 bushels an acre, 
Wheat is grown on about 25 percent of the soil and is usually seeded in 
standing corn. Most farmers fertilize wheat with about 150 pounds of 
2-12-6 fertilizer. The proportion planted to corn and wheat is slightly 
higher than on the well-drained associated Russell silt loam. Hay is 
probably grown on 15 percent of the type, most of it being mixed clover 
and timothy. Liming is usually a prerequisite to the successful growth 
of clover and alfalfa, but.a few farmers report satisfactory results with 
clover without liming. Soybeans are grown largely as a hay crop, and 
yields range from 1 to 3 tons. 


Fincastle loam.—This soil is similar to Fincastle silt loam except 
that the surface soil is loam. The lighter texture of the surface soil 
is probably due to deposition of sand by wind, but the glacial parent 
material also contains a higher proportion of sand in some places, Al- 
though the 6- to 8-inch light brownish-gray loam surface soil is low 
in organic content, this soil is easily kept in good physical condition 
and does not puddle and bake to so great an extent as the silt loam. To 
a depth of about 18 inches the subsoil is mottled gray and yellow 
friable clay loam. The clay content and compactness increase with 
depth, and the deeper subsoil is somewhat impervious to moisture 
movement. Below 3 feet the clay content decreases. The soil is me- 
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dium to strongly acid. The calcareous parent material lies at a depth 
of 45 to 50 inches. 

Most areas are in the northwestern part of the ee near the 
valley of Mill Creek. A total of 640 acres is mapped. This type is 
cropped about the same as the silt loam, corn, wheat, and mixed hay 
being the principal crops, but the yields are slightly lower. 


Delmar silt loam.—To a depth of about 6 inches the surface soil 
is light brownish-gray to light-gray smooth granular silt loam that is 
much lighter colored when dry. To a depth of about 12 inches the 
subsurface soil is gray silt loam stained and mottled with rust brown. 
The structure is medium granular; “turkey-shot” gravel, or small 
rust-brown or yellow concretions, are common on the surface and 
through the soil mass. Between depths of 12 and 18 inches the sub- 
soil is a rust-stained gray smooth silty clay loam. At 36 inches the 
lower subsoil is mottled gray and yellow plastic impervious silty clay. 
A zone, about 1 foot thick, of father friable clay loam separates this 
and the calcareous glacial drift parent material that lies at an SH 
depth of about 45 inches. The soil is medium to strongly acid in the 
upper layers. It is locally known as “beech land” and also as “hickory- 
brush land” because hickory sprouts usually encroach on the meadows 
and pastures. 

This soil occurs on the nearly level areas associated with Fincastle 
silt loam. Most individual areas are small, and the total area is onlv 
320 acres. The cropping system is similar to that of Fincastle silt 
loam, but the soil is less intensively used, as it is more poorly drained 
and crop yields are lower. 


SOILS DEVELOPED ON CALCAREOUS ILLINOIAN GLACIAL DRIFT 


Tilinoian glacial drift has been in place much longer than the drift 
left by the glaciers of the Wisconsin glacial age. Soils developed on 
it are more thoroughly leached, very strongly acid, and relatively un- 
productive. Lime has been leached from the parent material to a depth 
of about 10 feet, Most of the region is thoroughly dissected, but 
in the west-central part there are extensive level areas. Soils developed 
from Tllinoian drift are of the following series: Cincinnati, Gray- 
ford, Parke, Banta, Gibson, Vigo, Avonburg, and Loy. Considerable 
variation in crops grown and in kind and intensity of agricultural 
practices exists among the various soils. Most of the variation is the 
result of differences in natural drainage conditions. About 35 percent 
of the area is steeply sloping nonarable Jand; about 35 percent is well 
drained arable land ; and the rest is nearly level to undulating land that 
is imperfectly or poorly drained. 

The Cincinnati, Grayford, Parke, and Banta soils have been devel- 
oped under good natural drainage conditions. They occupy rolling 
topoeeaphy that provides good to excessive surface drainage. The 
subsoils are friable, except in the Grayford soils, and, even though 
some layers are fine-textured, they have a structure that permits per- 
colation of water and provides good internal drainage. Cincinnati 
silt loam is developed on rolling topography from Tllinoian till that has 
been leached to an average depth of 10 feet. It has a light yellowish- 
brown surface soil and a yellowish-brown subsoil. 
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Grayford silt loam is developed partly from highly leached Tlinoian 
till deposits and partly from limestone. The surface soil is light 
yellowish brown with a yellowish-brown subsoil that becomes reddish 
brown at a depth of 40 inches or more. The subsoil is more friable 
and crumbles more easily than in the Bedford or Frederick series be- 
cause of the presence of small quantities of glacial grit and fine gravel. 
Tough waxy reddish-brown clay overlies the limestone, which lies at a 
depth of 7 feet or more. 

arke silt loum is developed on sandy drift or stratified sand and 
gravel on nearly level to rolling relief and has a light yellowish-brown 
surface soil and a yellowish-brown subsoil grading into weak reddish 
brown. Banta silt loam differs from the Parke soils in that calca- 
reous gravel lies at a depth of about 8 feet. The entire profile is better 
oxidized, with a reddish-brown more gravelly qubeail than that of 
Parke. Gibson silt loam is developed on medium-textured calcareous 
till on nearly level to gently sloping relief under moderate natural 
drainage conditions. It has an impervious siltpan horizon at a depth 
of 214 to 314 feet. 

The Vigo, Avonburg, and Loy soils are developed on. nearly level 
relief under imperfect to poor internal drainage conditions. The 
Vigo and Avonburg soils have light brownish-gray surface soils and 
mottled gray and yellow subsoils. They differ principally in the depth 
to the impervious siltpan—it occurs at a depth of 10 to 20 inches in the 
Vigo and 30 to 40 inches in the Avonburg. The Loy soils have a light- 
gray rust-stained surface soil and subsoil and a siltpan at a depth of 
about 18 inches. 

A general type of farming prevails over the region as a whole, and 
the land is about equally divided among crops, pasture, and timber. 
Practically all of the land that is not steep or poorly drained is in 
crops. 

Th the central and southern parts soils developed on Illinoian gla- 
cial drifts have been highly dissected, and the land available for crops 
is on long narrow branching ridges. The fields are irregular se ge 
In this region the land suitable for crops has been further reduced by 
erosion. Many rolling ridge-top fields have been abandoned or are 
used as hay or pasture land. Most of the steep hillsides have been 
kept in woodland. In this area a system of general farming is fol- 
lowed with a limited degree of specialization in dairying, orcharding, 
and special crops, as tomatoes and snap beans. 

In the west-central part there is a part of the Ilinoian till known 
locally as the flats that has not been thoroughly dissected. The valleys 
are shallow, and the relief is generally less than 30 feet. Poorly 
drained soils on nearly level jan occupy about two-thirds of the area. 
Few slopes around drainageways are too = to be cultivated. In 
this region 80 percent or more of the original forest cover has been 
removed, and a high proportion of the land is cropped. In general, 
a 3-year rotation of corn, wheat, and mixed hay is practiced, but the 
corn acreage is two to three times as great as either the wheat or hay. 
The soils in this group are strongly acid and not suited to most legumes. 
but red clover can be successfully grown after applying 2 to 4 tons o 
ground limestone an acre. Red clover forms a part of most meadow 
mixtures but is seldom seeded alone, as timothy, redtop, and other 
grasses are more tolerant of strongly acid soils. 
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Cincinnati silt loam.—This soil is developed on ridge tops under 
ood natural drainage (pl.1). Originally it was covered with an oak- 
fekoey forest that included black, white, and red oaks and pignut and 
shellbark hickories. The parent material is moderately calcareous me- 
dium-textured yellow and gray till that was de osited during the 
Illinoian glacial period and is sumilar to that on w ich the Miami and 
Russell soils have developed. . ; 

In forested areas the surface soil to a depth of 1 or 2 inches is mod- 
erately dark brownish-gray silt loam contaming a relatively high pro- 
portion of organic matter. The subsurface, to a depth of 10 or 12 
inches, is light yellowish-brown mellow to heavy silt loam, very low in 
organic content. Where cultivated, the upper 6 or 7 inches of these 
two layers have been mixed and the resulting surface soil is light yel- 
lowish-brown silt loam. The 20- to 24-inch subsoil is yellowish-brown 
silty clay loam that breaks into subangular aggregates about 1 inch 
in diameter in the upper part and 14 to 114 inches in the lower part. 
The deeper subsoil is moderately compact and has a higher clay con- 
tent. Usually at a depth of about 3 feet the soil becomes slight! 
mottled gray and yellow and aslightly impervious siltpan is developed. 
Beneath this the soil is friable and gritty. Gray and yellow calcareous 
glacial till, representing the parent material, lies at an average depth 
of 10 feet. The soil, within a few inches of the parent material, is 
strongly acid. . ; 

Roots penetrate easily into the subsoil. The water-holding capacity 
is good, but, as runoff is high, corn yields may be reduced by lon 
periods of drought. Sheet erosion is potentially severe on cultivate 
areas. Slip erosion also occurs on the steeper areas. Gullies, once 
started, cut rapidly and deeply into the subsoil. 

A total of 15,168 acres is mapped. A few areas have a thin veneer 
of fine sand or small quantities of sand mixed through the surface soil. 
These occur in the vicinity of areas of Princeton soils and on the nar- 
row fingerlike ridges that border the outwash plain between Martins- 
ville and Mahalasville. 

Three-fourths of the area was once cleared and cultivated, but only 
about one-fourth of it is now cropped and about one-third is in pasture. 
Different factors have contributed to its abandonment. Among them 
are the small irregular size of many areas on which cultivation with 
modern machinery is difficult, severity of erosion when fields are not 
properly managed, and comparative isolation of many areas. Corn 
and wheat are the principal cultivated crops. Mixed clover and tim- 
othy hay are grown extensively, as alfalfa and sweetclover are not well 
suited to this strongly acid soil. It is necessary to apply 3 or 4 tons 
of lime for the successful growing of clover. Many pastures consist 
of a thin stand of oo timothy, Canada bluegrass, broomsedge, 
poverty grass, and weeds, but some a in the western part of the 
county contain a little Kentucky bluegrass. Sassafras, sumac, and 
briers come in where pastures are poor or are not properly limed and 


fertilized. 


Cincinnati silt loam, shallow phase.—This shallow phase occurs 
where the deposit of glacial till on sandstone, siltstone, and shale is less 
than 10 feet thick. The surface soil and subsoil are completely leached 
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of carbonates, but in other features they resemble the upper layers of 
the typical soil. A total of 512 acres is mapped. 

As this phase occurs on rolling relief, it is subject to severe sheet 
erosion. Many areas have been abandoned in recent years and are 
reverting to brush and trees. 

About 20 percent of this soil is used for farm crops; about 45 per- 
cent is former cropland that now has a cover of broomsedge and poverty 
grass and is classified as waste, idle, abandoned, or low-grade pasture 
land ; about 10 percent has been idle long enough for natural reforesta- 
tion to be taking place; and about 25 percent was never cleared. 


Cincinnati silt loam, eroded sloping phase.—Although resembling 
the typical soil, this phase is situated on slopes of 7 to 15 percent, and 
in most places the depth to the yellowish-brown silty clay loam subsoil 
is lessthan 12inches. In plowed fields this soil has 2 somewhat spotted 
appearance. In most places several inches of the light yellowish- 
brown surface soil has been removed by erosion and the present sur- 
face is yellowish brown or brownish yellow mixed with small spots of 
light yellowish-brown surface soil that has not been removed. 

Widely scattered gullies, 2 feet or more deep, are in some areas. 
This erosion is the result of improper management practices on the 
sloping soils. Areas (aggregating 1,920 acres) are scattered through- 
out the Illinoian till plain in association with the typical soil. 

The agricultural value of the soil depends mainly on the depth of the 
surface soil. The subsoil is more strongly acid, has a lower content 
of plant nutrients, and becomes harder when dry than the surface soil, 
consequently yields arelow. All this soil was formerly cultivated, but, 
at the present time, only a small proportion of it is in crops and the 
i bs corered by broomsedge and is classed as low-grade pasture or 
idle land. 


Cincinnati silt loam, gullied sloping phase.—This phase is similar 
to the eroded sloping phase, except that erosion is somewhat more 
serious, as numerous gullies 3 feet or more deep occur in all areas. 

The total area mapped is 1,728 acres. In areas where glacial de- 
posits are shallow, sandstone or shale is exposed in the bottoms of 
some of the gullies. In most areas little attempt has been made to 
control erosion. They can, however, be reforested. A few small areas 
occur in cultivated fields, but most of them have been abandoned. 
Gullied areas also occur in grazed or burned-over forests, and several 
small areas of Parke silt loam, gullied sloping phase, have been in- 
cluded with this separation. 


Cincinnati silt loam, steep phase.—The steep phase resembles the 
typical soil, but it occurs on slopes of more than 15 percent, and the 
various layers are thinner and calcareous glacial till may be at a depth 
of less than 6 feet. In a few areas the underlying till is completely 
leached and the soil is underlain by sandstene, siltstone, and shale out- 
crops on the steep lower slopes. 

Most of these steep slopes are covered with mixed hardwood forest. 
About 25 percent of the 17,728 acres mapped has been cleared, but less 
than 10 percent is tilled, and the rest consists of idle ]and or pasture. 
Pastures are of low quality and are composed largely of broomsedge, 
tickle grass, poverty oatgrass, and redtop, with some Canada bluegrass 
and lespedeza. 
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A few areas included with this phase have loam texture. Most of 
these areas are on the east side of the West Fork White River and 
border areas of the Princeton soils. A thin veneer of sand, usually less 
than a foot deep, forms the surface soil on some areas. Most of it 
occurs on upper slopes and has been cleared and used for pasture. 
Also naladed are a few steep areas where there is no calcareous till 
between the soil and the sauetone. siltstone, shale, or limestone bed- 
rock and a few areas where the substratum is assorted calcareous gravel. 
These last mentioned would have been mapped as a steep phase of 
Parke silt loam if they had been more extensive. 


Grayford silt loam.—This soil occurs on undulating to rolling 
upland areas and includes numerous shallow limestone sinkholes caused 
by solution of the underlying limestone. This area was overridden 
by the Illinoian glacier and was covered by a thin deposit of glacial 
till, which originally contained a small proportion of limestone that 
has been removed. The underlying Harrodsburg limestone consists of 
a shaly impure brownish-gray limestone containing numerous fossils. 

In forested areas the 2- or 3-inch surface layer consists of a dark- 
brown smooth mellow silt loam that is high in organic matter. This 
material is underlain to a depth of 10 to 12 inches by light yellowish- 
brown silt loam containing a relatively low quantity of organic matter. 
In cultivated fields the surface soil is light yellowish-brown silt loam 
to a depth of 6 to 8 inches. The 18-inch subsoil is yellowish-brown 
friable silty clay loam that breaks into subangular aggregates a fourth 
to half an inch in diameter. The deeper subsoil, to a depth of about 
36 inches, is reddish-brown to sellowish brown tough moderately com- 
pact silty clay loam to silty clay. The subsoil contains variable quan- 
tities of glacial material, but on many of the high knolls wee the 
southern border of the county west of Alaska there is little glacial 
material. Here the soil is developed largely from limestone and has 
a tougher more compact subsoil that is generally reddish brown above 
3 feet. At lower depths the subsoil is more friable and contains small 
quantities of grit and rounded siliceous glacial pebbles. At a depth 
of about 5 feet the subsoil is reddish-brown friable clay loam. The 
entire profile is strongly acid in reaction. Overlying the limestone, 
which lies at a depth of about 8 feet, is weak reddish-brown plastic 
clay 6 to 9 inches thick that contains small quantities of partly decom- 
posed bluish gray limestone containing numerous fossils and an occa- 
sional chert fragment, 

Surface drainage is moderately rapid. Slopes generally range from 
8 to 8 percent, and the more sloping areas are precatitla to severe 
erosion, A total of 2,880 acres is mapped. 

Native vegetation consisted of mixed hardwood, as red, white, and 
black oaks, hickory, beech, maple, ash, elm, and walnut. About 85 to 
90 percent of the land had been cleared and cultivated. Crops now 
occupy approximately 65 percent of the area; the rest of the cleared 
land is largely in pasture. 

A grain-and-livestock system of farming is generally followed in 
which the principal rotation consists of corn, wheat, and mixed hay. 
Corn yields average 25 to 35 bushels an acre, but higher yields are ob- 
tained on the better managed areas where soils are limed, legumes are 
grown, and fertilizer is used. Cornland usually receives 60 to 100 
pounds of fertilizer. Applications of fertilizer for wheat range from 
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100 to 200 pounds of 2-12-6, and wheat yields are 12 to 20 bushels. 
Small acreages of oats, rye, and soybeans are grown. The hay mixture 
consists of red clover, alsike, timothy, redtop, and occasionally alfalfa, 
which is seeded in wheat. Owing to frequent crop failures, red clover 
is not generally grown alone unless the soil has been limed. Very little 
alfalfa is grown alone, but it can be successfully grown if the soil has 
been adequately limed and fertilized. This soil is strongly acid, and 
as fertility is moderately low, broomsedge is common in many pastures. 
The use of longer rotations with a higher proportion of winter-grown 
crops would materially reduce erosion and tend to maintain crop yields. 
Applications of lime and fertilizer would greatly increase the carrying 
capacity of many of the pastures, 


Grayford silt loam, level phase.—This soil is similar to the typical 
soil, except that it is situated on nearly level slopes with gradients of 
1 to 4 percent. The total area mapped is 448 acres. Water runs off 
slowly and erosion is not difficult to control. Crop yields are generally 
somewhat higher and fertility is more easily maintained than on the 
typical soil. 


Grayford silt loam, eroded sloping phase.—The eroded sloping 
phase is similar to the typical soil, but it occurs on slopes of 8 to 15 
percent, In most places, the combined depth of surface and sub- 
surface layers is less than 8 inches, and in some places the reddish- 
brown or yellowish-brown subsoil is exposed. This soil occurs around 
sinkholes and drainageways. The heavy subsoil absorbs water slowly, 
therefore, during heavy rains serious erosion of the surface soil and 
subsoil may result. 

The yields of the various crops depend largely on the depth of the 
surface soil and are lower than on the typical soil. Most areas are too 
small to be farmed separately but are included in fields of the typical 
soil. Where possible these sloping areas may be used for hay or 
pasture in order to control erosion. The total area shown on the soil 
“~ is 128 acres, but many areas too small to show on a map of this 
scale are included with Grayford silt loam. 


Grayford silt loam, steep phase.—This phase occurs principally in 
the west-central part of the county in places where streams have dis- 
sected the till-covered limestone plain. The area mapped (256 acres) 
occurs on slopes of 15 to 30 percent or more. The soil is shallower to 
rock but otherwise is similar to the typical soil. It is too steep and 
too erosive for successful cropping but is suited to pasture or forest. 
A small part of it is used for general farm crops. 


Parke silt loam.—Developed under a timber cover on rolling well- 
drained areas, this soil has a relief of less than 20 feet. In wooded 
areas the surface soil is dark brown to a depth of 1 to 3 inches. This 
soil is mellow and relatively high in organic matter. The 10-inch sub- 
surface is light yellowish-brown friable granular silt loam that is low 
in organic matter. In cultivated fields these layers are mixed to a depth 
of about 7 inches to form a light yellowish-brown silt loam. The 18- 
inch subsoil is friable yellowish-brown to weak reddish-brown silty 
clay loam that becomes more compact and heavier with depth. At 
depths varying from 40 to 80 inches the subsoil becomes weak reddish- 
brown friable clay loam. The sand content of the deeper subsoil varies 
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somewhat, but in most places it is friable reddish-brown moderately 

coherent loam to a depth of 10 feet or more. This soil is strongly acid, 

put in most places calcareous sand and gravel lie at a depth of 10 to 15 
eet. 

This soil occurs in scattered areas totaling 960 acres in the Ilinoian 
drift region. Most individual areas are small, but large ones are 
located west and northeast of Martinsville. 

Most of the gently sloping areas are cleared. This soil is suited 
to farm crops, as corn, wheat, and hay, but much of the cleared land is 
pastured. The more rolling areas are susceptible to severe accelerated 
erosion when improperly managed. Occasional gullies develop and 
cut rapidly into the friable substrata. Soybeans and clean-tilled crops 
increase erosion on sloping areas. The average yield of corn is 30 
to 35 bushels an acre, which is higher than that obtained on Cincinnati 
silt loam and other associated soils. As internal drainage and ease of 
root penetration are favorable, alfalfa and clover are productive if the 
strong acidity is corrected. 


Parke silt loam, eroded sloping phase.—The phase resembles the 
typical soil, but it occurs on more rolling areas and 25 to 75 percent or 
more of the surface soil has been removed by accelerated erosion. A 
total of 128 acres is mapped. 

The surface soil, in most places less than 7 inches thick, has been 
entirely removed in spots, and the yellowish-brown or weak reddish- 
brown subsoil is exposed. A few gullies 2 or 3 feet deep occur in this 
soil. Because of the permeable and incoherent character of the deep 
subsoil, gullies become very deep once they have cut through the com- 
pact upper subsoil. Most areas are relatively unproductive for farm 
crops and are used mainly as hay or pasture land or are being 
reforested. 


Banta silt loam.—This soil has developed on rolling morainic 
knolls under an oak-hickory forest cover on assorted calcareous gravel 
deposited during the Illinoian glacial period. In forested areas, the 
surface soil to a depth of about 8 inches is dark-brown smooth friable 
silt loam. The upper subsoil toa dep of about 12 inches is yellowish- 
brown friable granular silt loam that is low in content of organic 
matter. In cultivated areas the 6- to 8-inch surface layer is light 
yellowish-brown friable granular silt loam, low in organic matter. 
The 18-inch subsoil layer is yellowish-brown friable silty clay loam. 
This layer grades into weak reddish-brown smooth compact silty clay 
loam that is relatively free of grit to a depth of 3 feet. At lower depths 
the subsoil gradually becomes weak reddish-brown gravelly or sandy 
clay loam to loam relatively incoherent and only inoderolely retentive 
of moisture. Calcareous gray gravel and sand occur at a depth of 7 
to 15 feet. This soil resembles Morgantown silt loam in rials char- 
acteristics, and some of it may represent eroded remnants of an outwash 
plain of the Illinoian age, but it more nearly resembles the Bellefon- 
taine soils in relief and differs from them in the greater depth of 
weathering because of the greater age of the Banta soils. 

As the slope varies from less than 10 percent to as much as 20, this 
type varies in character within short distances. Slopes of less than 10 
percent are as described above. Gravel and sand may be exposed on 
the steepest slopes, the soil layers are thinner, and calcareous gravel 
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may occur within 4 feet of the surface. In some places the surface 
texture is loam. In most pee the surface soil and subsoil are thick 
enough so that moisture-holding capacity is fair, except on sharp ridges 
and steep slopes. Natural drainage is good to excessive. Cultivated 
areas on rolling relief are subject to accelerated erosion where not man- 
aged carefully. The steepest slopes have been included with Cin- 
cinnati silt loam, steep phase. 

The 448 acres mapped occur on isolated areas in a belt extending 
northeast from Martinsville toward Exchange and paralleling an old 
outwash plain of the Illinoian glacial period. These areas occur as 
knolls in the plain and occasionally have pot holes and kettle holes. 

Native vegetation consisted principally of oak and hickory. Much 
of the land has been cleared and is cultivated to general farm crops, 
and the crop adaptation is similar to that on Parke silt loam, but the 
yields are somewhat lower. North of Martinsville several successful 
orchards are on this soil. 


Gibson silt loam.—In wooded areas the 1- to 38-inch surface soil 
is dark-brown mellow silt loam, high in organic matter. Toa depth of 
about 12 inches the subsurface is light yellowish-brown to brownish- 
gray friable granular silt loam. When cultivated, the dark surface soil 
is mixed with the upper part of this subsurface to form a smooth 
friable soil. Because of the low organic content and the fine texture 
this plow soil may bake or pack after a heavy rain, and in some years 
seedlings cannot break through the crust. To a depth of about 21 
inches the subsoil is friable light brownish-yellow silty clay loam. 
Below this material is mottled gray, yellow, and rust-brown heavy silty 
clay loam that is moderately compact and hard when dry. At depths 
of 30 to 36 inches is a very compact, strongly acid, mottled gray and 
yellow silty clay loam siltpan that impedes the movement of ground 
water. This layer breaks into irregular columns that are capped and 
coated with light-gray silt. The lower subsoil gradually becomes more 
friable. Medium-textured calcareous glacial till lies at a depth of 
about 10 feet, 

This soil occurs on very gently sloping to nearly level areas where the 
gradient is usually less than 8 percent. It is situated on the broader 
ridges associated with the Cincinnati, Parke, and Banta soils in the 
highly dissected part of this region and also occurs along the shallow 
drainageways associated with Vigo, Avonburg, and Loy soils on the 
flats in the west-central part of the county. The total area is 7,040 
acres. 

The slope is usually sufficient to provide good surface drainage, but 
the water moves slowly and causes very little erosion. The heavy na- 
ture of the subsoil layers impedes internal drainage but not to such an 
extent that it is a limiting factor in the growth of ordinary crops in 
average years. A few farmers have tilled areas of this soil. 

Originally this type was covered by 2 mixed stand of hardwoods— 
beech, sugar maple, red maple, pin oak, sweetgum, sourgum, and 
hickory—but the original timber has been removed from probably 
more than 80 percent of the area. 

About 40 percent of the cleared land is used for crops and for pas- 
ture and the rest for miscellaneous uses. Corn, the principal crop, is 
grown on about 15 percent of the area. The yield averages 25 to 35 
bushels an acre under good management. Wheat, next in importance, 
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occupies about 10 percent of the type and yields 12 to 14 bushels. 
Fertilizer is commonly applied to wheat but only occasionally to corn- 
land. Some farmers grow small acreages of tomatoes and sweet corn 
for canneries. The soil is strongly acid in reaction, and soybeans 
and lespedeza are the only leguminous crops that can be successfully 
pee without the use of lime, although soybean yields can be increased 

y applications of lime. Soybeans are grown mainly as a hay crop, 
the yield averaging 1 to 2 tons an acre. Common lespedeza volunteers 
in many meadows and pastures. Korean lespedeza is seeded as part 
of some meadow mixtures. Red clover is seeded in most mixtures 
but is not successfully grown until the soil has been adequately limed. 
In the western part a 3-year rotation of corn, wheat, and hay is gen- 
erally followed. The soil is too acid for the growth of bluegrass, con- 
sequently pastures are of poorer quality than those on the less acid 
soils. Most pastures are dominated by broomsedge. poverty oatgrass, 
and tickle grass, with smal] quantities of redtop and Canada bluegrass, 
but a few have been improved with lime and fertilizer and contain a 
large percentage of bluegrass. Probably the greatest need for improv- 
ing this soil is the application of lime so that more legumes can be 
grows to build up the organic and nitrogen content of the soil. The 

ertility level is generally low, therefore, the use of commercial fer- 
tilizers is beneficial. 


Vigo silt loam.—The 1- to 3-inch surface soil in wooded areas is 
dark brownish-gray, fine granular silt loam. To a depth of 9 inches 
the subsurface is light brownish-gray smooth friable silt loam, with 
some rust-brown stains. In cultivated fields the 6-inch surface soil is 
brownish-gray or light brownish-gray friable granular silt loam. 
This soil puddles and bakes after rains, as the content of organic mat- 
ter is low and the soil is very silty. The 16-inch subsoil is mottled gray, 
yellow, and rust-brown silty clay loam that is moderately friable 
when moist and hard when dry. Beneath this is a mottled gray, yel- 
low, and rust-brown, very plastic compact layer that is impervious to 
moisture movement and that breaks into large columnlike blocks. 
At an ein depth of 30 inches the light brownish yellow very faintly 
mottled with gray subsoil becomes more friable and silty and has small 
quantities of sand and pebbles. 

The entire soil mass to a depth of about 8 feet is strongly acid in 
reaction, but below this it is less acid. The parent mater consists 
of gray and yellow moderately compact calcareous glacial till. 

This soil (4,672 acres) occurs in the west-central part of the county. 
It is an imperfectly dramed soil developed under forest cover from 
Tlinoian glacial till. 

Occurring on broad flats this soil has a heavy, tight subsoil and is 
imperfectly drained, therefore, both percolation and runoff are slow. 
The encroaching drainageways result in local improvement in sur- 
face drainage adjacent to the stream. Artificial draining by tiling is 
practiced by a number of farmers. Tile, to be effective, must be 
placed at a relatively shallow depth of about 30 inches and close 
together. 

riginally covered with a mixture of beech, maple, pin oak, sweet- 
gum, and hickory, 90 percent of the type has now been cleared. Sixty 
percent of this soil is cultivated, 10 percent is idle land, and the rest 
of the cleared acreage is used as pasture. The most common rota- 
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tion consists of corn, wheat, and mixed hay. Corn, the principal 
crop, occupies nearly 30 percent of the area. On undrained land 
wielde are low, averaging 20 to 25 bushels an acre, but on drained 
ureas yields of 30 to 40 bushels or more are obtained. Wheat is grown 
on 10 percent of the land and yields 10 to 15 bushels when fertilized. 
Oats, rye, and soybeans are minor crops. Soybeans are grown mainly 
as a hay crop. Timothy and redtop are commonly seeded for hay, 
as they grow better than clover on this acid soil. Clover can be grown 
on limed fields and is included in the hay mixture on many farms. A 
supplementary pasture and hay crop, as millet or Sudan grass, is 
grown by many livestock farmers. Pastures are generally of poor 
quality and contain a large proportion of broomsedge and poverty 
grass. A soil improvement program on this type should provide for 
adequate drainage, liming, increasing the organic content, and the 
use of more commercial fertilizer. 


Avonburg silt loam.— Developed on nearly level relief on Tlinoian 
glacial drift, this imperfectly drained soil is similar to Vigo silt 
loam, except that the impervious clay layer lies at a depth of 30 to 40 
inches instead of about 16 inches. 

This soil can be more successfully drained with tile than Vigo silt 
loam. Sufficient drainage is obtained in some fields by plowing in 
narrow lands, and in others by plowing dead furrows to connect 
with the slightly sloping areas oF the adjoining Gibson silt loam. 
This silt loam occurs loca flats on the broader ridge tops north- 
east of Sand Creek Church and north of Maple Grove Church. A 
total area of 256 acres is mapped. 

Corn and wheat are the principal crops, and yields are about the 
same as on Gibson silt loam. Red clover and other legumes cannot 
be grown without the use of lime, because of the strong acidity. A 
mixture of timothy and clover is seeded for hay in fields that have 
been limed. 


Loy silt loam.—The 2-inch surface soil in forested areas is dark- 
ray siltloam. The 12-inch gray silt loam subsurface has many rust- 
Bea spots and small hard “turkey-shot” gravel, or iron concre- 
tions. In cultivated fields to a depth of about 7 inches, the soil is 
light-gray smooth friable silt loam. The organic content of the plow 
soil is very low, and the soil becomes very hard following rains. To 
a depth of 27 inches the subsoil is mottled gray and yellow, stained 
with rust-brown, silty clay loam that breaks into irregular prisms or 
columnlike blocks a foot or more in height. The upper part of these 
blocks is capped with light-gray silt and is more friable than the lower 
part. At lower depths the brownish-yellow mottled with gray and 
rust brown soil is more friable and contains some grit and sand. The 
entire soil mass is strongly acid to a depth of about 8 feet, but the reac- 
tion is less acid below this depth and is neutral at the contact with the 
parent material. The parent material, which lies af a depth of about 
10 fect, consists of yellow and gray moderately compact medium- 
textured calcareous glacial till, similar to that found under Vigo silt 
loam. 
This soil occurs on nearly level areas, totaling 448 acres, associated 
with Vigo silt loam. It is one of the most poorly drained soils de- 
veloped from Illinoian glacial drift. 
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This type is not so intensively used as Vigo silt loam because of its 

oor drainage and coldness in the spring. About 80 percent of it 
has been cleared and cultivated but much of this has since been 
abandoned, about half of it is still cropped, and the rest consists of 
low-grade pasture land or idle land. Corn, wheat, and mixed hay 
are about equally important. Soybeans are more extensively grown 
than formerly, as they are seeded rather late in the spring when the 
soil has become sufficiently dry for tillage operations and warm enough 
so that seeds will sprout. 

On the soil map about 100 acres of Clermont silt loam are included 
with this type. ‘These areas occur in association with pg silt 
loam and differ from Loy silt loam in that the upper part of the 
subsoil is relatively friable and the compact impervious layer lies at a 
depth of about 80 inches. 


SOILS DEVELOPED ON SANDSTONE, SILTSTONE, AND SHALE OF THE 
BORDEN FORMATION 


Soils developed on sandstone, siltstone, and shale of the Borden 
formation comprise about 11 percent of the aren of the county. 
They occur in the southern part and have developed from mixed 
fine-grained sandstone, siltstone, and shale under an oak-hickory 
forest cover. They are low in organic matter, light in color, strongly 
acid, highly leached, and are better suited to forestry than to agri- 
culture. Occupying upland areas that were not overridden by 
glaciers, this region has been highly stream dissected and has strong 
relief. More than 80 percent of this area is on steep slopes unsuited 
to farming. One percent occupies nearly level to undulating relief, 
and the rest is in sloping relief and varies widely in suitability for 
crops. A large part of the land that has been cleared and farmed 
has been abandoned and is now covered with broomsedge. These 
areas will eventually be reforested by natural reseeding. Most of the 
farming is confined to narrow irregular ridge tops and stream bot- 
toms. A general type of farming is followed in which corn is the 
principal crop. Little systematic crop rotation is practiced. Crops 
are grown mainly for feed, but limited specialization in dairying, 
poultry raising, orcharding, and truck-crop gardening occurs where 
roads, markets, or other conditions are favorable. 

The soil series included in this group are Muskingum, Zanesville, 
Wellston, and Tilsit. Although the relief ranges from nearly level 
to very steep, none of these soils is poorly drained. The Muskingum 
soils, occupying about 70 percent of this area, occur on steep slopes. 
where excessive drainage and rapid runoff have produced a shallow 
soil, and in most places rest on bedrock at a depth of less than 2 feet. 
The Zanesville are developed on undulating to sloping relief on ridge 
tops and upper slopes under good natural Arsinage. The soil mantle 
is 4 to 6 feet thick on bedrock. The Wellston resemble the Zanesville 
soils but are developed on narrow ridges and are generally less than 
30 inches thick over bedrock. The Tilsit soils are developed on 
nearly level relief on the broader rounded ridge tops; internal drain- 
age is fair but is impaired to some extent by a siltpan that in many 
places is developed at a depth of 3 feet. The surface soil is light 
yellowish brown, and the upper subsoil is light brownish yellow, but 
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it is mottled below a depth of 2 feet. Bedrock lies at a depth of 
4 to 6 feet. 


Muskingum stony silt loam.—lIn forested areas the surface soil to 
a depth of about 3 inches is dark-brown silt loam that is almost neutral 
in reaction. This is covered with a thin layer of leaves in various 
stages of decomposition. The subsurface is light brownish-yellow silt 
loam that in many places contains a small quantity of very fine sand. 
It grades at varying depths, in most places about 12 inches, into a mix- 
ture of brownish-yellow slightly gritty silt loam and fragments of 
sandstone, siltstone, and shale that is underlain by hard resistant 
brownish-yellow or grayish-yellow interbedded sandstone, siltstone, 
and shale, at a depth of 15 to 30 inches. The entire soil, with the 
exception of the dark-colored surface soil, is strongly to slightly acid. 
Fragments of hard resistant sandstone, siltstone, and shale of various 
sizes occur on the surface and throughout the soil. Because of the 
variable content of sandstone, siltstone, and shale in the parent rock 
considerable variation occurs in the texture of the soil and in the 
quantity and kind of rocks present on the surface and in the soil mass. 
Where shale or siltstone forms a large part of the parent material 
the soil is more silty and shale or siltstone fragments occur on the 
surface and in the soil. 

This soil is developed on steep slopes associated with the Zanesville 
and Wellston soils in the Borden region of the central and southern 
parts of the county. It also occurs on long steep slopes in the glacial 
region where the drift capping was less than 50 feet thick and on 
slopes associated with the Frederick and Grayford soils where sand- 
stone, siltstone, and shale outcrop below the limestone capping the 
ridges. <A total of 14,976 acres is mapped. 

lief ranges from 100 to 200 feet or more and slopes have gradients 
of 20 to 50 percent or more. Runoff is extremely rapid, although 
little erosion occurs in wooded areas. Sheet erosion is severe, and 
shallow gullies develop on areas that have been cleared and cultivated. 
The native vegetation includes chestnut, black, and white oaks, the 
first two predominating on the dry upper slopes, shellbark and pignut 
hickories, and beech, sugar maple, and elm are numerous on the moist 
lower slopes. 

Small acreages of crops are grown on the less stony and less steep 
upper slopes. Corn is the principal crop, although small areas are 
occasionally used for tobacco. Cropland is usually abandoned after 
a few years, because accelerated erosion is rapid. "These areas revert 
to broomsedge pasture on which persimmon and sassafras sprouts 
encroach as the fret step in reforestation. This land is best suited to 
forests, but tree growth is slow, and good silvicultural practices are 
needed to obtain greater returns. 


Muskingum silt loam.—Developed largely from shale, this soil is 
similar in color to Muskingum stony silt loam. Shale fragments 
occur on the surface and scattered throughout the soil, but rock frag- 
ments are not so numerous as on Muskingum stony silt loam. Thin 
standstone strata outcrop in some areas. This soil (3,840 acres) is 
extensive between Blue Bluffs and Martinsville, and minor areas are 
along the southern border of the county. Only a few small areas are 
cleared and are largely in low-grade pasture. 
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Muskingum silt loam, colluvial phase.——In most places the 6- to 
15-inch light yellowish-brown surface is gritty silt loam, but it varies 
from fine sandy loam to channery silt loam. The sandier areas are 
south of Martinsville where wind-blown sands are included in the 
soil material. The 30-inch subsoil is a dull-brown or brownish-yellow 
silty clay loam that in some places is mottled with rust-brown iron 
stains and gray. Beneath this the material is more friable and at 
depths of 5 feet or more is underlain by sandstone and shale. Rock 
fragments occur on the surface and throughout the subsoil and in 
some areas are numerous enough to interfere with cultivation. The 
soil is strongly acid throughout. Slopes range from 3 to 15 percent, 
consequently, runoff is rapid and the soil is susceptible to severe ac- 
celerated erosion when poorly managed. Many of the gullies and 
nee channels are caused by water that accumulates on the slopes 
above. 

Developed on material transported from the hillsides by the action 
of water and gravity, the colluvial phase occurs on gently rolling foot 
slopes at the base of hillsides. Most areas of the 320 acres mapped are 
small and occur as narrow bands. Original vegetation consisted of 
oak and hickory mixed with beech, maple, ash, and elm. 

Many areas are cleared and cultivated, especially on those farms 
having a small acreage of arable land. Yields are generally low and 
this, together with the sloping relief and small irregular-shaped fields, 
has resulted in abandonment of most areas for crops. Corn, wheat, 
and soybeans are grown to a limited extent, but most of this soil is 
used for pasture. In general, pastures are poor and fields will even. 
tually revert to forests. 


Zanesville silt loam.—In forested areas there is a thin layer of 
newly fallen and partly decayed leaves on the surface and the 2-inch 
mineral soil is dark-brown or brownish-gray friable silt loam. The 
subsurface, to a depth of 12 inches, is light yellowish-brown smooth 
granular silt loam. In cultivated fields the surface to a depth of 6 to 8 
inches is light yellowish-brown friable granular silt loam. The sub- 
soil is yellowish-brown to brownish-yellow friable silty clay loam that 
may be faintly mottled with gray and yellow below a depth of about 30 
inches. In some places this material is underlain by a moderately 
compact somewhat impervious layer at a depth of 36 inches. Below 
this is less compact mottled yellow and gray silty material. Bedrock, 
which lies at an average depth of 60 inches, consists of interbedded 
grayish-brown sandstone, siltstone, and shale. Small fragments of 

artly weathered rock occur in the layer immediately above the 
edrock. 

This soil is developed on undulating to sloping ridges, many of 
which are very narrow, in association with the Wellston, Muskingum, 
and, on the broader ridge tops, Tilsit soils. An area of 3,968 acres 
was mapped. The slopes range from 8 to 18 percent, but only those 
areas having gradients of less than 12 percent are suitable for 
intensive cropping. 

In a few areas, some of which are just north of Martinsville, the 
upper part of the soil is very high in silt content. It is possible that 
wind-blown silt, may have been deposited on these areas. In these 
places the depth to bedrock ranges from 5 to 9 feet. In other coun- 
ties, where this condition is definite, such soils are called Hosmer 
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silt loam. On sharp narrow ridges the depth of soil to bedrock is 
about 4 feet. In cultivated areas the surface soil varies in depth, as 
it has been partly removed by erosion. Sheet erosion is severe on the 
steeper slopes, and gullies are common in some places. When gullies 
start they deepen rapidly, as the subsoil is somewhat friable. Erosion 
ee severe on the sharp shoulders adjoining areas of Muskingum 
soils, 

Native vegetation was an oak-hickory forest type dominated by 
black, red, and chestnut oaks. Persimmon, sassafras, and hickory 
occur frequently in old fields. Probably 60 percent of this type has 
been cleared of the original timber, but less than 25 percent is now 
cultivated, as many fields have been abandoned and a large acreage 
is included in the Morgan-Monroe State Forest. Corn and wheat are 
the principal crops. Corn yields 25 bushels an acre, and wheat, 12 to 
15 bushels. Because this soil is very strongly acid, clover can be 
grown only on areas that have been limed. Special crops are grown 
to a limited extent with variable success. North of Martinsville where 
air drainage is favorable several successful apple orchards are located 
on this soil. The deeper more silty soil in this region is somewhat 
better suited to orcharding than most areas of the type. 

Where the ridge tops are narrow, this type constitutes a small pro- 
nortion of the total land area and, with the associated Wellston and 

fuskingum soils, should be used for forestry. The broader ridges are 

more suitable for farming, as it is difficult to use labor-saving ma- 
chinery on small irregular-shaped fields. The high loss of rainfall 
by runoff and susceptibility to erosion are other factors limiting land 
use and productivity. 


Zanesville-Wellston silt loams, eroded hill phases.—Associated 
with Zanesville silt loam are 320 acres of land that have been eroded 
to the degree that there are less than 6 inches of the original surface 
soil remaining. This condition usually prevails on the steeper land 
at the edges of the ridges where the slope is about 15 percent. The 
surface soil is completely removed in many places, and the yellowish- 
brown subsoil is exposed. Shallow gullies are common in some areas. 
This soil is underlain by sandstone, siltstone, and shale at depths of 
214 to 6 feet. On the areas having rock at shallow depths the soil is 
Wellston silt lonm and the siltpan layer is not developed. 

Probably about 5 percent of this complex is now being cropped 
but, formerly, it was all cropland. Wheat and hay are the principal 
crops. Yields are low, as the physical condition is poor and the 
fertility low. Most of this soil has a cover of broomsedge, poverty 

rass, and in a few places common lespedeza. About 15 percent has 
ittle cover of any kind on the bare eroded subsoil, and about 70 per- 
cent is covered with briers, brush, and sprouts of forest trees. A grass 
cover is stabilizing erosion in many places. Lespedeza and black locust 
are desirable plants that can be grown on this land, as they retard 
erosion and also increase the nitrogen and organic-matter content so 
that more desirable species of trees can eventually be grown. The 
more sloping, erosive, ridge tops are better adapted to forestry than 
to farming. 


Zanesville-Wellston silt loams, gullied hill phases—In some 
places the eroded areas have been dissected by numerous gullies a foot 
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or more deep. These areas occupy a total area of 448 acres. In some 
places, particularly in pastures, parts of the light yellowish-brown 
surface soil remain, and in many places the yellowish-brown subsoil 
is exposed. The depth to bedrock ranges from 2¥% to 6 feet. This 
also represents a complex of both the Zanesville and Wellston silt 
_— The land is not suitable for cropping and should be reclaimed 
for forest. 


Zanesville-Wellston silt loams, steep phases.—This soil complex 
occurs on slopes of 18 to 30 percent, and the depth to bedrock is shal- 
lower than in Zanesville silt loam. It has developed under an oak- 
hickory forest, but much of it has, at some time, been cleared for farm- 
ing. ‘These steep areas are susceptible to severe accelerated erosion. 
Most of them have reverted to a broomsedge cover, and persimmon, 
sassafras, and hickory are returning. Most of the 3,264 acres mapped 
oceurs as strips between the Zanesville ridge tops and the steeper 
Muskingum slopes. It is developed largely from shale that forms 
the parent material of a large part of the high ridge extending north- 
ward from Martinsville to the vicinity of Brooklyn. 


Wellston silt loam.—In forested areas the surface soil to a depth 
of 2 inches is dark-brown friable granular silt loam, and the subsur- 
face, to a depth of 10 to 12 inches, is light brownish-yellow silt loam. 
The soil of cultivated fields is light yellowish-brown friable silt loam 
low in organic-matter content. It is underlain by yellowish-brown 
friable silty clay loam extending to a depth of about 30 inches. The 
lower part of this layer is brownish yellow and more friable, as it con- 
tains considerable quantities of partly decomposed fragments of sand- 
stone, siltstone, and shale. In a few places slight mottling occurs at 
the contact with bedrock. The parent material occurs at a depth of 
24 to 86 inches and consists of relatively unweathered shale, siltstone, 
and sandstone. 

This soil occurs on narrow ridge tops of the Borden formation in 
the southern part of the county. The slope ranges from 3 to 15 per- 
cent; runoff is rapid, and, in clean cultivated fields, accelerated erosion 
is difficult to control. The total area mapped is 320 acres. 

Some areas were cleared of timber and cropped for a short time. 
Yields were low and the irregular-shaped fields were soon abandoned 
and are now reverting to forest. 


Wellston silt loam, steep phase.—This phase is similar to the typt- 
cal soil but is situated on slopes of 18 to 30 percent, and the depth to 
bedrock is less. Most of the 960 acres mapped occurs on the high 
Borden ridge extending from Martinsville to the vicinity of Brook- 
lyn, and much of it lies between Zanesville silt loam on the ridge tops 
and Muskingum soils on the steep slopes. Many areas formerly cul- 
tivated are now being used as pasture, but owing to the poor quality 
of pasture they are gradually reverting to forest. 


Tilsit silt loam.—The 10- to 12-inch light yellowish-brown smooth 
mellow silt loam surface soil is underlain by light brownish-yellow 
friable silty clay loam that becomes slightly heavier and more com- 
pact with depth. At about 18 inches it is mottled gray and yellow. 
A siltpan layer occurs at a depth of about 30 inches. This layer is 
mottled yellow and gray silty clay loam that breaks into vertical 
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columns several inches in height. Below 42 inches the soil is more 
friable and less mottled and grades into sandstone, siltstone, and 
shale bedrock at a depth of 4 to 7 feet. The entire profile is strongly 
acid. Runoff is slow, and internal drainage is retarded by the pres- 
ence of the siltpan layer. 

This soil, totaling 256 acres, occupies nearly level relief on the broad 
divides where Zanesville silt loam occurs on the more sloping land. 
Most areas are on the broader ridges west of Brooklyn. 

This type is extensively cropped. Rectangular fields can be laid 
out in many places. Drainage conditions and moisture relations are 
such that crops are not injured by standing water, and they usually 
have sufficient moisture during most growing seasons. Surface run- 
off is slow and erosion is easily controlled, Corn, wheat, and timothy 
are the principal crops, and yields are similar to those obtained on 
Zanesville silt loam. 


SOILS DEVELOPED ON LIMESTONE 


The soils developed on limestone occur on upland positions in the 
region of the Harrodsburg formation, which caps the ridges in the 
western and southwestern parts of the county. These soils are inex- 
tensive, occupying less than 1 percent of the area, and have undulating 
to rolling relief. They have developed under a mixed hardwood for- 
est cover. Frederick and Bedford soils are included. 

Tn cultivated fields the surface soil is light yellowish brown friable 
and silty, and the subsoil is reddish brown to yellowish brown, smooth, 
and relatively tough and compact. The structure is favorable to 
root penetration, and the soil crumbles readily into angular aggre- 
gates an inch or less in diameter. The soil profile is strongly acid and 
is leached of lime carbonates to a depth of 6 to 9 feet. 

This group of soils is well suited to the mixed grain-and-livestock 
system of farming that is generally followed. The relief is favorable 
for farming, and probably more than 80 percent of the ridge tops 
has been cleared and farmed; 65 percent is used for farm crops, the 
rest consisting of pasture and timber. Corn and wheat are grown in 
a 3-year rotation with mixed hay. Minor crops are oats, rye, soy- 
beans, and alfalfa. Orcharding is successful on areas having favor- 
able air drainage. 


Frederick silt loam.—This soil occurs on gently sloping to undulat- 
ing relief in the southwestern part of the county. It isa well-drained 
soil developed on limestone of the Harrodsburg formation and is some- 
what similar in character to the Grayford soils but does not have 
glacial material included in the parent material. Developed under 
a mixed hardwood cover, this type occurs on slopes of 4 to 10 percent. 
The total area mapped is 832 acres. 

Under forest cover the surface soil consists of 2 or 3 inches of dark- 
brown smooth mellow silt loam. In cultivated areas the 6- to 8-inch 
surface layer is light yellowish-brown friable granular silt loam. 
The subsurface is light yellowish-brown silt loam to a depth of 10 to 12 
inches. The light yellowish-brown to slightly reddish-brown heavy 
silty clay loam subsoil grades into weak reddish-brown compact silty 
clay that is plastic and sticky when wet. Below a depth of 3 feet it is 
somewhat more friable and contains geodes and fragments of chert. 
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At a depth of 4 feet the subsoil consists of tough, waxy, reddish-brown 
clay that contains chert fragments and fossils of crinoids. The parent 
material consists of brownish-gray interbedded limestone and shale 
that contains many geodes and fossils of crinoid stems. 

In some places the limestone is thin or absent, and the lower sub- 
soil lies directly on shale and sandstone of the Borden formation. In 
a few areas where the parent material consists of interbedded shale, 
sandstone, and limestone, the soil is shallow, more friable throughout, 
and the subsoil is yellowish brown. Occasional shallow sinkholes, 5 to 
10 feet deep, occur in many areas. 

The land use is similar to that of Grayford silt loam; corn, wheat, 
and mixed hay are the principal crops grown. 


Frederick silt loam, eroded phase.—The eroded phase resembles 
the typical soil but occurs on slopes ranging from 8 to 20 percent 
where a large part of the surface soil has been removed by erosion. 
In some areas the yellowish-brown to reddish-brown subsoil is exposed. 
The thickness of the light yellowish-brown surface soil usually aver- 
ages less than 7 inches. In parts of some areas the surface soil may 
have normal depth and in other places it is almost entirely lost. 
Under clean-tilled crops, erosion is more severe. A large part of this 
soil is used for hay or pasture. The total area is 128 acres. Included 
with Frederick silt loam, eroded phase, on the soil map are about 50 
acres that have been destroyed for crops by the formation of numer- 
ous gullies. These areas occur as narrow strips along the sharp 
crests of hills or as small areas at the heads of draws such as those 
occurring in the vicinity of New Salem School. Most gullies are shal- 
low, as they do not normally cut through the heavy clay subsoil, but in 
some places they extend 4 to 10 feet into the clay subsoil and even 
to bedrock. Most of these areas are now in pasture, but they should be 
reforested. 


Frederick silt loam, steep phase.—This phase is developed from 
limestone on slopes that are too steep for farming operations, the 
slopes ranging from 20 to 80 percent or more. The soil is similar to 
Frederick silt loam, except that the various layers are thinner and 
bedrock lies at a depth of about 4 feet. Much of the 576 acres has 
been cleared for pasture, but most of it is in forest or woodland 
pasture. The limestone strata overlying the Borden formation shale 
are shallow, and areas of this soil occur as narrow belts around ridges 
where the normal type is developed. It also occurs on some steep 
slopes associated with the Grayford soils and in these places it may 
include some glacial stones and boulders. 

Included with this soil on the map are several small areas south of 
Mahalasville and north of Whitaker where the surface soil to a depth 
of about 10 inches is dark brown and the yellow or olive subsoil is 
nonacid in reaction. Such soils are mapped in other counties, where 
they are more extensive, as the Fairmount series. 


Bedford silt loam.—This soil is developed on gently sloping to 
nearly level areas associated with Frederick silt loam on the broader 
ridge tops south of Whitaker. An area of 128 acres was mapped. 
It has moderate surface and slow internal drainage. In forested areas 
the 38-inch surface soil is dark brownish-gray silt loam. In cultivated 
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areas it is a light yellowish-brown mellow silt loam to a depth of 
about 7 inches. The subsurface soil, to a depth of 10 inches, is some- 
what lighter colored. The subsoil to a depth of about 20 inches is 
light brownish-yellow silty clay loam that is friable in the upper part 
and moderately compact in the lower part. From 20 to about 36 
inches it is mottled gray and yellow clay loam. The lower part of 
this layer is a compact impervious siltpan that breaks into prismatic 
structural columns 10 inches or more in height and coated with light- 
gray silt. Below 3 feet the soil is less mottled and more friable. It 
contains geodes, chert fragments, and fossils. A layer of weak red- 
dish-brown waxy clay about a foot thick overlies the limestone, which 
normally occurs at a depth of about 7 feet. The bedrock consists of 
ae impure limestone interbedded with thin strata of calcareous 
shales. 

Most of this type has been cleared of timber and is cultivated. 
Corn, wheat, iad hay are the principal crops. Cropping practices 
and yields are similar to those on Frederick silt loam. The soil is 
also used to a limited extent for apple orchards. 


SOILS DEVELOPED ON DEPOSITS OF WIND-BLOWN SAND AND SILT 
OF WISCONSIN GLACIAL AGE 


Soils developed on deposits of wind-blown calcareous sand and silt 
occur in scattered areas on the bluffs and lower slopes in the valley 
of the West Fork White River. The material consists of assorted 
fine sand and silt. The deepest and coarsest deposits are near the 
river; the finer material, on the hills. This material originally con- 
tained from 10 to 20 percent of carbonate of lime and magnesia, but 
free lime has been leached to a depth of 5 feet or more, and the soils 
are slightly acid. The soils are well to excessively drained as they 
have loose sandy substrata. aneugh used for general farm crops, 
they are best suited to alfalfa and to melons, sweetpotatoes, early 
tomatoes, and other special crops, the possibilities for the develop- 
ment of which have not been exhausted. 

Princeton, Ayrshire, and Ragsdale series are included in this group. 
Princeton soils are the most extensive and comprise more than 90 

ercent of the acreage of this group. They occupy rolling to dune- 
ike relief with slopes of 4 to 20 percent or more, but only a very 
small part is too steep to be unsuited to cropping. The surtace soils 
are light yellowish brown and sandy, and the subsoils are yellowish- 
brown clay loam to sandy loam. The underlying material at depths 
of about 6 feet consists of calcareous sand. Ayrshire soils are de- 
veloped on nearly level to undulating relief where drainage is im- 
perfect. The surface soil is light brownish gray and the subsoil is 
mottled gray and yellow compact clay loam to silty clay loam. Rags- 
dale soils are developed in depressions that were formerly marshland. 
Sufficient organic matter has accumulated in the surface soil to_give 
it a dark color. The subsoil is mottled gray and yellow clay loam 
or silty clay loam. 


Princeton fine sandy loam.—This soil occupies an area of 3,648 
acres on rolling dunelike areas on the benches and foot slopes along 
the east side of the West Fork White River and the long ridges that 
project into the valley from the north. In forested areas the 3-inch 
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surface soil is dark-brown fine sandy loam. The subsurface soil, to 
a depth of about 12 inches, is light yellowish-brown loose fine sandy 
loam. In cultivated areas the darker surface is mixed with the 
lighter material and, as the organic content is depleted during culti- 
vation, the resulting plow soil is light yellowish brown. From 12 
to 36 inches the subsoil is reddish-brown to yellowish-brown friable 
sandy clay loam. Tho texture of this layer ranges, within short dis- 
tances, from a loose loamy fine sand to a moderately heavy clay loam. 
The lower subsoil is loose yellowish-brown fine sand that is under- 
lain by yellow and gray calcareous sand at a depth of about 55 inches. 
The underlying material in most places is yellow and gray calcareous 
sand but it varies from fine sand to silt loam. The thickness of the 
wind-deposited material varies widely, depending upon the position 
on upland or terrace and on the height of the dune, 

The Princeton soils have developed under a mixed hardwood forest 
including hickory, oak, elm, ash, walnut, and maple. Almost all of 
this soil has been cleared and is used for general farm crops, 

The relief is gently rolling to rolling, and slopes range from 4 to 
20 percent. Drainage lines seldom occur, as the soil absorbs water 
rapidly, and it is only during very hard rains that any water runs 
off. Tcl depressions and pot holes are common within the rolling 
dunes. Because rainfall is so readily absorbed by the sandy soil, 
little erosion occurs, but on steeper slopes slight sheet erosion may 
occur during very heavy rains. On bare areas that are exposed to 
westerly winds, wind erosion may occur, but this is usually confined 
to very small areas and is of relatively little importance. This may 
result in some loss in fields where wheat does not make a good growth 
in the fall. Many slopes as steep as 15 to 20 percent are cultivated. 

The moisture-holding capacity is low, and it is difficult to fol- 
low a systematic crop rotation. Corn and wheat are the principal 
crops and occupied 20 and 20 percent, respectively, of this tin 1938. 
Corn yields 20 to 25 bushels, and wheat about 10 to 15 bushels an acre, 
but with abundant rainfall much Bahr yields are obtained. Hay oc- 
cupies about 15 percent of this soil. Mixed clover and timothy are 
usually seeded, because red clover may be killed by drought. Hay 
fields tend to “run out” and become weedy within a few years. 
Drought-resistant crops, as soybeans, alfalfa, and sweetclover, are 
the crops best adapted to this soil. Five percent of this soil is used 
for soybeans. Most pastures are poor as this sandy soil is not well 
suited to bluegrass. It is well adapted to the growth of sweet- 
potatoes, watermelons, pee a and other special crops. Early to- 
matoes are also grown success ly as the soil warms quickly in the 
spring and promotes rapid growth so that vegetables can be marketed 
early when prices are high. 


Princeton fine sandy loam, steep phase.—The steep phase is simi- 
lar to the normal soil except that it occurs on slopes that are too steep 
for intensive farming. These areas occupy valley walls where the 
slopes range from 20 to 40 LW teas About 50 percent of the 960 
acres mapped is in forest, and the rest is used as pasture land or for 
crops. eat, the principal crop, is grown on 20 percent of this soil. 
Crop yields are lower than on the typical soil. falfa is suited to 
this phase and good stands are obtained after sufficient lime (1 to 3 
tons an acre) is applied. 

590867—50—5 
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Princeton loam.—This soil occurs where finer textured materials 
were deposited on the leeward border of Princeton areas. Most of 
the 64 acres mapped occurs southwest of Martinsville. The 10- to 
12-inch surface soil is light yellowish-brown friable loam or very 
fine sandy loam. The sibeail is yellowish-brown clay loam or silty 
clay loam that is more retentive of moisture than the subsoil of the 
sandy Princeton soils. The deeper subsoil is more friable and gritty 
and contains a lower proportion of clay. This is underlain b 
stratified calcareous silt and sand at a depth of about 5 feet. This 
soil is moderately acid to a depth of 3 feet or more. In some places 
the surface material is a thin veneer of wind-deposited material less 
than 2 feet thick, overlying such soils as Cincinnati silt loam. In 
these areas the subsoil is more acid and the soil is somewhat less 
productive. The relief is rolling, and the soil is somewhat less 
permeable to moisture than the sandier soils; therefore greater care 
must be exercised to control erosion. This soil is suited to the general 
farm crops common to the region but is not well adapted to special 
crops except that areas having favorable air drainage are good loca- 
tions for apple orchards. 


Princeton loamy fine sand.—This soil occupies the higher knolls 
in areas of Princeton fine sandy loam in the vicinity of Exchange. 
An area of 128 acres is mapped, The 6- to 8-inch surface soil is loose 
light yellowish-brown loamy fine sand. The subsoil is light yellowish- 
brown fine sand to a depth of 5 to 6 feet. The substratum is gray 
or yellow calcareous sand. The organie-matter content is very low 
in cultivated fields, but in forested areas it is moderate in the upper 
few inches. 

General farm crops are grown, but corn and alfalfa receive most 
emphasis. Corn is the principal crop even though the average yield 
is lower and the crop is more likely to fail following drought than on 
the Princeton fine sandy loam. The soil is well suited to special 
crops, especially melons. 


Ayrshire loam.—This imperfectly drained light-colored soil is 
developed on calcareous wind-blown deposits, It occurs on nearl 
level relief associated with the Princeton soils and receives some was 
from the adjoining areas. 

The surface soil to a depth of about 8 inches is gray when dry 
and light brownish gray when moist. The organic content is low. 
The texture varies from fine sandy loam to silt loam, but in most 
places the soil contains sufficient sand so that it crumbles easily when 
cultivated. The 30-inch subsoil is mottled gray, yellow, and rust- 
brown clay loam to silty clay loam. It is compact when dry and mod- 
erately plastic and sticky when wet. Below a depth of 30 inches the 
subsoil is friable mottled loam. The entire profile is moderately acid. 
Calcareous sand lies at a depth of about 65 inches. During periods of 
excess rainfall, areas with no natural or artificial outlet may be 
covered with water. The total area is 192 acres. 

Corn, soybeans, and hay are the principal crops grown on this soil. 
Wheat may be winterkilled on some areas but can be successfully 
grown on adequately drained areas. 

Ragsdale loam.—This loam includes dark-colored, poorly drained 


soils associated with Princeton and Ayrshire soils. Included with 
this soil are a few areas of Lyles soils that lie on the river terraces 
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associated with Martinsville and Fox soils. The total area is 256 
acres. 

In cultivated areas the 6- to 8-inch dark brownish-gray friable loam 
surface soil is moderately high in organic matter, but some variation 
occurs as lighter colored material washed from the adjoining high 

round has been deposited on some areas. The subsoil is dark brown- 
ish-gray heavy loam with slight rust-brown mottlings. Below a depth 
of about 15 inches the subsoil is mottled gray and yellow loam to clay 
loam. Below this the subsoil is more sandy and friable, and the 
underlying calcareous material lies at depths of 5 to 7 feet or more. 

Almost the entire area is cleared and used for crops. It is best 
suited to corn and soybeans, but wheat, hay, and some special crops, 
as tomatoes and cabbage, are also grown. Corn yields 45 to 50 
bushels an acre. Hay and pasture crops are better adapted than the 
small grains because winterkilling may occur on inadequately drained 
areas. The soil is neutral in reaction, so clover and other legumes 
can be grown on adequately drained areas without the addition of 
lime. Artificial drainage can be provided by tiling if sufficient fall 
can be obtained, but it is not feasible to drain some low-lying areas. 


SOILS DEVELOPED ON CALCAREOUS GLACIOFLUVIAL DEPOSITS OF 
WISCONSIN GLACIAL AGE 


On the terraces, or benchland, along the West Fork White River 
the soils are developed on assorted and stratified gravel, sand, silt, 
and clay. This material was deposited by waters of the Wisconsin 
glacial period and includes limestone, dolomite, and sandstone 
pebbles of local origin and many rocks and minerals foreign to this 
region. The terraces are generally not more than 10 feet above the 
overflow bottoms. The gravelly and sandy terraces occupy the 
higher positions, and the silts and clays, the lower. The natural 
drainage of these soils varies with the porosity of the material on 
which they were developed and with their position in relation to the 
stream bottoms and uplands. For the most part they are moderately 
acid and have been leached of lime to a depth of 3 to 5 feet. 

These soils were originally covered with a forest of mixed hard- 
woods, but most areas are now cultivated. A grain-and-livestock 
system of farming is generally followed, in which corn, wheat, and 
mixed hay are the principal crops. Fox soils have only moderate 
moisture-holding capacity, and corn and clover are susceptible to 
drought injury, and wheat, soybeans, alfalfa, and certain special 
crops are better adapted. lfalfa is well suited to all the soils of this 

roup after sufficient lime has been applied to correct the acidity of 
the light-colored soils. 

Soils included in this group are of the Martinsville, Fox, Whitaker, 
Mahalasville, and Abington series. The Martinsville and Fox soils 
are developed under good to excessive natural-drainage conditions. 
They have light yellowish-brown surface soils and yellowish-brown 
or weak reddish-brown subsoils. They differ in that Fox soils are 
underlain by gravel and sand within 3 or 4 feet of the surface, and 
Martinsville soils are underlain by stratified silts and sands with 
occasional gravelly and clay strata. The imperfectly drained 
Whitaker soils are developed on nearly level relief positions where 
the ground-water level is generally less than 2 feet. The surface 
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soil is light brownish gray and the subsoil is mottled gray and yellow. 
The Mahalasville and Abington soils are developed in depressions 
that were formerly marshy. Excessive moisture promoted an 
abundant growth of reeds, rushes, and marsh grasses. Subsequently 
some areas were covered with water-tolerant trees. The 15- to 
18-inch surface soils are dark-colored, the subsoils are plastic stic 
clay loams, and the substrata are stratified silt and sand, wit! 
occasional gravel beds in the Mahalasville soils, and with stratified 
gravel and sand and some silt and clay in the Abington soils. 


Martinsville loam.—In cultivated fields the surface soil consists of 
6 to 8 inches of light yellowish-brown friable loam that is somewhat 
darker when moist. In wooded areas the surface soil to a depth of 
2 to 3 inches is dark brown and relatively high in organic content. 
The subsoil to a depth of 12 inches is yellowish-brown friable loam 
underlain by yellowish-brown friable loam at a depth of 18 inches. 
This layer grades into a somewhat more compact yellowish-brown 
or weak reddish-brown clay loam that is hard when dry. Below 36 
inches the material is more sandy. It is moderately acid in reaction 
and is moderately retentive of moisture. The parent material consists 
of stratified sand and silt with some clay and gravel. Some pebbles 
and rounded glacial nee are present in the parent material and 
in the lower part of the soil. The parent material was deposited by 
glacial waters of the Wisconsin glacier. 

This is an extensive soil (3,008 acres) in the valley of the West 
Fork White River below Martinsville and along the small tributary 
streams. It is associated with the Fox soils on terraces of the same or 
slightly higher level and with the Whitaker and Mahalasville soils. 
The elevation of these terraces above first bottoms is usually less 
than 10 feet and umn averages about 5 feet. Usually the terraces 
are nearly level, although sandy knolls that are partly wind-assorted 
may be included. The land was originally forested with mixed 
hardwoods, including white and black oaks, maple, ash, elm, walnut, 
and hickory, but probably more than 90 percent of it is now 
cultivated. 

A mixed grain-and-livestock system of farming is generally followed 
in which corn, wheat, and mixed hay grown in rotation are the prin- 
cipal crops. The soil is used for minor field crops, as oats, soybeans, 
alfalfa, and special crops as sweet corn and tomatoes. Corn is the 
principal crop, and yields range from 30 to 50 bushels and probably 
average about 35 bushels an acre. Fertilizer is used to a limited extent. 
Wheat, the second most important ee follows corn in rotation, is 
generally fertilized, and yields 15 to 20 bushels, Oats, grown mainly 
as a feed crop, are generally seeded early to avoid drought and to 
obtain the higher yields. Hay crops include a mixture of timothy, 
clover, redtop, alfalfa, and alsike, or alfalfa grown alone. Clover is 
not so well suited to the droughty conditions. 


Martinsville silt loam.—In cultivated areas the 6- to 8-inch light 
yelona ne broyn friable granular silt loam surface soil is moderately 
ow in organic matter, medium acid in reaction, and crumbles readily 
under slight pressure into medium granules, To a depth of about 36 
inches the subsoil is yellowish-brown silty clay loam. The lower part 
is moderately compact and heavier and contains numerous small 
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rounded pebbles. The deeper subsoil is more friable as it has less clay 
and more very fine sand. ‘The soil is medium to slightly acid to within 
a few inches of the calcareous silt and sand substratum, which lies at 
a depth of 45 inches or more. 

This soil occurs in scattered areas, totaling 2,048 acres, throughout 
the valley of the West Fork White River and its major tributaries 
but is most extensive south of Martinsville. 

Like Martinsville loam, this soil is almost all cultivated. Corn, 
wheat, and mixed hay are the principal crops. Because of slightly 
better moisture relations, corn yields are higher, averaging 30 to 50 
bushels an acre. Wheat yields 15 to 20 bushels. Clover is less likely 
to be injured by drought, and hay yields are higher, pe ee 11% to 
2 tons. Probably about 10 percent of this soil is used for bluegrass 
pasture. 


Martinsville fine sandy loam.—In cultivated areas the 6- to 8-inch 
surface soil is loose fine sandy loam. In wooded areas the surface 
soil to a depth of about 2 inches is dark gray and relatively high in 
organic matter, but the cultivated soil is relatively low in organic 
content. Toa depth of about 18 inches is slightly to moderately coher- 
ent yellowish-brown fine sandy loam subsoil that grades into yellowish- 
brown to reddish-brown gritty and somewhat gravelly clay loam to a 
depth of 86 inches. When dry this layer is hard. The deeper subsoil 
consists of yellowish-brown loose fine sandy loam that is under- 
lain by calcareous assorted sand and silt parent material at a depth 
of 5 feet or more. This soil is medium acid in reaction and because 
of the low clay content has relatively low moisture-holding capacity. 

This soil, totaling 1,536 acres, occurs on the higher imolle and ter- 
races of the valley of the West Fork White River. The larger areas 
occur in the vicinity of Martinsville. The topography is undulatin 
and includes a few dunelike areas. The parent material was deposite 
by glacial streams of the Wisconsin period and consists of a relatively 
high proportion of sand with silt, clay, and some gravel. The original 
forest cover included a higher proportion of oak and hickory than the 
other Martinsville soils. 

ost all of the soil is cleared and cropped. As it is somewhat 
droughty, wheat and alfalfa are better adapted and relatively more 
productive than corn. Corn yields range from 25 to 35 bushels an 
acre but probably average about 30 bushels. Wheat and rye are gen- 
erally fertilized and yield 10 to 15 bushels. Soybeans and alfalfa, 
which are drought resistant, are grown for hay. Most permanent 
pastures are weedy and have a low carrying capacity. Tomatoes, 
melons, and truck crops are grown on many areas. Improvements on 
this soil should include increasing the organic-matter content and more 
liberal use of commercial fertilizers. It 1s necessary to apply sufficient 
lime to insure good stands of alfalfa. 


Fox loam.—This soil is developed on calcareous stratified gravel 
and sand deposited as terraces along the West Fork White River and 
its tributaries. It is a uniform type and occurs in broad areas broken 
only by occasional swales of poorly drained soil or by knolls of more 
sandy soils. The largest areas are between Martinsville and Exchange 
and north of Waverly. A total area of 1,920 acres is mapped. 
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The soil occupies terrace positions about 10 feet higher than the ad- 
jacent overflow bottoms, He it has developed under a mixed hardwood 
forest that includes ash, walnut, hackberry, sugar maple, and black, 
red, and white oaks. 

The 6- to 8-inch surface soil is light yellowish-brown gritty friable 
heavy loam to light mellow loam. The organic-matter content is low, 
and sand particles of all sizes are mixed with the soil. The yel- 
lowish-brown sandy clay loam subsoil to a depth of about 18 inches is 
moderately hard when dry but breaks readily into angular particles a 
quarter to half an inch in diameter when moist. The deeper subsoil 
to a depth of about 40 inches is yellowish-brown to weak reddish- 
brown waxy and gravelly clay loam, containing numerous rounded 
glacial gravels. This medium to slightly acid layer is plastic and 
sticky when wet. Beneath this is a darker colored sticky layer that 
extends to a depth of about 45 inches. The parent material consists 
of gray and yellow assorted coarse sand and gravel containing 25 to 
30 percent lime carbonate, and includes granite, gneiss, jasper, and 
other rocks. 

Practically all of this soil is farmed, as it is well drained, moderately 
productive, and situated on nearly level relief. The small acreage of 
forest remaining is in woodland pasture that has a dense stand of Ken- 
tucky bluegrass and furnishes good grazing. Corn and wheat are the 
principal crops. Wheat, having its greatest moisture requirement in 
the spring, is somewhat better adapted for utilizing available moisture 
supplies than corn, Wheat, soybeans, alfalfa, and sweetclover, all 
drought-resistant crops, are well suited to this soil and are extensively 
grown. Most livestock or dairy farms follow a 3-year rotation of 
corn, wheat, and mixed hay. Mixed hay is commonly grown because 
of the uncertainty of clover stands. Wheat yields average about 20 
bushels an acre, and corn, 30 to 85 bushels. 


Fox loam, sloping phase.—This phase is similar to the typical soil 
except that it occupies sloping land and the texture of the surface 
ranges from silt loam to gravelly loam. It usually contains some 
gravel, and in many places the light yellowish-brown surface soil has 
been washed away, exposing the yellowish-brown to reddish-brown 
gravelly clay loam subsoil. 

The sloping phase occurs on the narrow breaks between the terrace 
and the overflow bottoms. Relief is usually less than 10 feet, and the 
slopes range from 10 to 30 percent. The principal areas of the 320 
acres mappet occur near Waverly and Exchange. 

Probably 30 percent of the slope phase is cultivated. Nearly all 
areas have been cleared but many are in grass. These areas are sus- 
ceptible to accelerated erosion and should be kept in grass. Crop yields 
are lower than on the level Fox soils. 

Several areas occupying breaks between the Martinsville soils and 
the river bottoms have been included with this soil. These areas are 
relatively free of gravel and have a higher proportion of sand. 


Fox silt loam.—In cultivated areas the 8-inch surface soil is light 
yellowish-brown smooth to gritty friable silt loam. The upper sub- 
soil layer is yellowish-brown silty clay loam to a depth of about 18 
inches, and the lower subsoil, to a depth of about 40 inches, is moder- 
ately compact, yellowish-brown to weak reddish-brown waxy and 
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gravelly silty clay loam to clay loam containing varying quantities 
of gravel. The material breaks into angular irregular-sized chunks 
that are hard when dry. Dark-brown gravelly clay loam that is 
neutral in reaction lies immediately above the substratum of stratified 
calcareous gray gravel and sand. 

Associated with Fox loam, this soil occurs on flats or in narrow shal- 
low swalelike remnants of former drainageways. It is well drained 
but usually not so excessively drained as the lighter textured Fox 
loam. Slightly depressed areas receive some runoff from the associated 
higher ground. The total area is 512 acres. 

Crop rotations are similar to those on Fox loam, but yields are 
considerably higher because of the better moisture conditions in the 
surface soil and subsoil. This is especially true of corn. 


Fox fine sandy loam.—This soi] occurs on the more sandy knolls 
and gravelly areas associated with Fox loam. The largest areas are 
southwest of Exchange and in the vicinity of Mount Gilead Church 
southwest of Martinsville. The total area is 256 acres. In cultivated 
areas the surface soil to a depth of about 8 inches is light yellowish- 
brown mellow fine sandy loam to sandy loam. The subsoil to a depth 
of about 40 inches is yellowish-brown to reddish-brown gravelly clay 
loam. Between depths of about 40 and 45 inches is a dark-brown, 
sticky, gravelly layer that is neutral in reaction. The substratum is 
stratified calcareous gray and yellow gravel and sand. The upper 
layers are medium acid. 

Practically ail of this soil is cultivated. It is more droughty than 
the other Fox soils, and drought-resistant crops, as wheat, soybeans, 
and alfalfa, are better adapted to it than corn. Crop yields are lower 
than those obtained on other Fox soils. 


Whitaker silt loam.—This is an imperfectly drained light-colored 
soil associated with Martinsville and, in some places, Fox soils. Toa 
depth of about 10 inches the surface soil of cultivated fields is brown- 
ish-gray friable silt loam that is somewhat darker colored when moist. 
The organic-matter content is low, and the reaction is medium acid. 
To a depth of 18 inches the subsoil is mottled gray, yellow, and rust- 
brown silty clay loam, containing varying amounts of fine gravel, 
which is underlain by mottled gray and yellow waxy and gravelly clay 
loam. The deeper subsoil is more friable and lighter in texture. The 
substratum is stratified caleareous gray or mottled gray and yellow silt 
png fine sand with small quantities of fine gravel and clay in some 
places. 

This type is developed on assorted silts and sands with some clay and 
fine gravel and occurs in scattered areas on nearly level low-lying 
benchlands or terraces along the West Fork White River and its major 
tributary streams. It also occurs in former valleys such as those north 
of Cope and east of Brooklyn. In most places these low terraces lie 
less than 5 feet above the adjoining stream bottoms. The total area is 
1,920 acres. 

The original vegetation consisted of a mixed beech-maple forest that 
included many other water-loving species, but most of it has been 
cleared, artificially drained, and cultivated. A mixed grain-and-live- 
stock system of farming is followed, and most of the land is used for 
corn, wheat, and hay. The most common crop rotation is corn, wheat, 
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and mixed hay. Corn yields 30 to 40 bushels an acre. As the soil is 
moderately acid, liming is necessary to insure a good stand of clover 
and alfalfa. Yields of mixed clover and timothy fe range from 1 to2 
tons. Some winter injury to wheat, clover, and alfalfa occurs on in- 
adequately drained areas. 

Included with this type are some areas where the texture of the 
surface soil is loam, and an area northwest of Cope that has very poor 
natural drainage. The surface soil is light gray when dry and contains 
many buckshot gravel, or small rounded iron concretions. The subsoil 
is highly mottled gray, yellow, and rust-stained silty clay. In other 
ee this soil is similar to the typical soil. A few areas associated 
with the Fox soils contain a higher proportion of gravel in the parent 
material than is typical for the Whitaker soils. In other regions, where 
imperfectly drained light-colored soils are developed over a gravelly 
substratum, they are classified in the Homer series. 


Whitaker loam.—This soil differs from Whitaker silt loam prin- 
cipally in having a loam surface soil. The surface soil to a depth of 
about 8 inches is light brownish-gray gritty loam. The mottled gray 
and yellow clay loam subsoil grades into mottled-gray and yellow, 
waxy, sandy, and gravelly clay loam at a depth of about 20 inches. 
Below 36 inches the material is more friable, and gray and yellow cal- 
careous silt and sand, with some gravel, is encountered at about 50 
inches. Areas associated with the Fox soils contain a higher propor- 
tion of gravel in the subsoil and substrata. 

The most extensive areas occur south of Martinsville near the con- 
fluence of the West Fork White River and Indian Creek. The total 
area mapped is 1,216 acres. Relief is slight, as the soil occurs on flats 
and in minor depressions of the stream terraces. Artificial drainage 
is needed for successful crop growth and may be obtained either by 
tiling or open ditches. 

Almost all of this soil is cultivated. A mixed grain-and-livestock 
system of farming is oo followed. Corn and wheat are the 
principal crops. Yields are slightly lower than on Whitaker silt 
loam. 


Whitaker fine sandy loam.—The 8-inch gray to brownish-gray fine 
sandy loam surface soil grades through slightly sticky or clayey sandy 
material into a moderately compact mottled gray and yellow subsoil 
that extends to a depth of about 36 inches. At lower depths the soil 
is more sandy and incoherent and calcareous stratified silt and sand, 
with minor quantities of clay and gravel, occur at a depth of 5 feet. 

This soil occurs in scattered areas, totaling 64 acres, throughout 
the valley of the West Fork White River but principally near the 
foot slopes of the sandy Princeton soils. The imperfect natural drain- 
age is partly caused by seepage from the upland and partly because 
of low position. The soil is similar to Whitaker silt loam except 
that it is more sandy throughout. 

Where it occurs in small areas associated with other types its use 
is determined by the associated soils. Yields are somewhat lower than 
on Whitaker silt loam. 


Mahalasville silty clay loam.—This is a dark-colored, poorly 
drained soil that in many respects resembles Brookston silty clay loam. 
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It is developed in depressions associated with the Whitaker and 
Martinsville soils, and in some places with the Fox soils. These depres- 
sions were very wet and supported hydrophytic vegetation consisting 
largely of rushes and sedges, together with some trees. Organic mat- 
ter accumulated under these conditions produced a dark-colored 
organic-bearing layer 12 to 15 inches thick. In cultivated areas, the 
6- to 8-inch surface soil is dark-gray to very dark brownish-gray silty 
clay loam. To a depth of 12 to 18 inches, the subsoil is dark-gray heavy 
silty clay loam to silty clay. Below this is mottled gray and yellow 
plastic silty clay. The substratum consists of calcareous assorted silt, 
sand, clay, and gravel. The entire soil profile is neutral in reaction. 
A total of 1,216 acres is mapped. 

Most of this soil has been drained by tiling or open ditches, and 
almost the entire area is now cultivated. Corn, soybeans, hay, and 
special crops, as tomatoes and sweet corn, are especially well adapted. 

orn, the principal crop, is grown on about 40 percent of the area. 
This crop may be planted 2 years or more in succession. Where crop 
rotation is practiced, corn, wheat, and clover are grown. Owing to 
abundant supplies of plant nutrients and moisture, corn yields excep- 
tionally well, averaging 45 to 50 bushels or more an acre. Wheat may 
be winterkilled to some extent, but yields average 15 to 20 bushels. 

Areas associated with the Fox soils are underlain by gravel and 
are more nearly like Westland silty clay loam. They are combined 
with Mahalasville silty clay loam because of small total extent. In- 
cluded also are several areas of Mahalasville silt loam, which is 
similar to the silty clay loam type except that the texture of the sur- 
face soil is silt loam. Most of these areas occur in the vicinity of Max- 
well Hill southwest of Martinsville. The land use and yield are similar 
to those for Mahalasville silty clay loam. 


Mahalasville loam.—In color and natural drainage conditions this 
soil is similar to Mahalasville silty clay loam, but it 1s developed over 
a sand substratum and has a high proportion of sand in both the surface 
soil and the subsoil. In cultivated areas the 6- to 8-inch surface soil 
is dark-gray to very dark brownish-gray friable loam. The surface 
soil varies somewhat in texture and organic content; some areas con- 
tain a higher proportion of clay, others are somewhat sandy, and a few 
of fine sandy loam are included on the soil map. Narrow depressions, 
subject to wash, and the more sandy areas may be lighter in color and 
lower in organic content. To a depth of 12 to 15 inches the subsoil is 
dark-gray heavy silt loam to silty clay loam. Below this is moderately 
plastic and compact mottled gray and yellow waxy clay loam to a 
depth of 3 feet. The clay content decreases at lower depths, and the 
soil is underlain by assorted silt, sand, and clay. Areas associated with 
Fox soils have considerable gravel in the parent material. Relief is 
slight and natural drainage is poor. Most areas have been artificially 
drained by tiling. 

This soil occurs on the sandy terraces southeast of Martinsville asso- 
ciated with Whitaker loam, and a total area of 768 acres is mapped, 
This type, like Mahalasville silty clay loam, is almost all cultivated. 
Corn is the principal crop, but all other crops common to the region are 
successfully grown. Yields are only slightly lower than those obtained 
on Mahalasville silty clay loam. 
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Abington silty clay loam.—This soil occupies the lowest most 
poorly drained depressions associated with areas of the Mahalasville, 
Whitaker, Martinsville, and Fox soils. Of the 128 acres mapped, the 
largest individual body lies southeast of Martinsville. 

In cultivated areas this soil has a very dark-gray silty clay loam to 
silty clay surface soil to a depth of 6 to 8 inches. It is high in organic 
matter and neutral in reaction. Because of the heavy texture and the 
low wet position, hard clods are formed if tillage operations are carried 
out when the soil is wet. The subsoil is dark-gray plastic silty clay to 
a depth of 15 to 20 inches. This is underlain by gray plastic silty 
clay that is very plastic and sticky when wet. Ata depth of about 5 
feet gray and yellow calcareous gravel, silt; and clay occur. Because 
of the tough heavy surface soil, which is difficult to plow and cultivate, 
this soil is locally known as gumbo. Almost all of it is cultivated, 
but inadequate drainage causes occasional loss of crops. 

This is a highly productive soil for corn, soybeans, and hay crops. 
Wheat yields are good in most years, but this crop may be winterkilled 
on inadequately drained areas, and small grain often lodges, 


SOILS DEVELOPED ON CALCAREOUS LACUSTRINE SILT AND CLAY 
OF WISCONSIN AGE 


Soils developed on calcareous lacustrine silt and clay of Wisconsin 
age occupy a er of the northwestern part of the country locally 
referred to as the “Jake” area. This is an extensive slightly depressed 
area, with knolls rising 2 or 3 feet above the general land level. The 
deepest part lies roughly between Little Point and Hall; another arm 
lies north of Hall. The soils in this part are developed from assorted 
and stratified lacustrine silt and clay of Wisconsin age. The lake area 
grades into marshy land that probably was permanently saturated 
or was covered with shallow water. It was Arained about. 30 years 
ago by Lake Ditch, a shallow groove having banks less than 10 feet 
deep. Because of the extensive watershed drainage into the area, rains 
of short duration are reported to cause the ditch to overflow. Floods 
occur most frequently during winter and early spring, consequently use 
of the land is limited largely to spring centia crops. A cash-grain 
type of farming is followed, and little livestock is raised. Farming is 
done almost entirely by machinery. About 60 percent, of the total area 
is planted to corn. Wheat, the second most important crop, is grown 
on about 17 percent of the area; it is most successfully grown, however, 
on the higher more protected areas where there is the least danger from 
overflow. Oats, soybeans, and sweetclover are grown to a limited 
extent, mainly for soil improvement. 

Included in this group are the Gregg, Monrovia, and Plano soils. 
The Gregg soils are developed on low knolls, usually less than 3 feet 
above the associated Monrovia and Plano. They have a light brown- 
ish-gray silt loam surface soil and mottled gray and yellow heavy- 
textured subsoil. The Monrovia and Plano soils occupy depressional 
positions and have developed under nearly permanent saturation. 
They are dark to a depth of 10 to 18 inches, high in organic matter, and 
potentially very fertile. The Monrovia type has a mottled gray and 
yellow subsoil, and the Plano, a gray upper subsoil and a slightly 
mottled gray and yellow subsoil. The parent soil material lies at a 


MORGAN COUNTY, INDIANA 75 


depth of 4 feet or more and consists of stratified calcareous silts and 
clays, with small quantities of very fine sand. 


Gregg silt loam.—In cultivated areas the 6- to 8-inch surface soil 
is light brownish-gray smooth friable heavy silt loam that is lighter 
colored when dry. It is low in organic matter and tends to puddle and 
bake readily. Toa depth of 18 inches the subsoil is mottled gray and 
yellow moderately compact silty clay loam, with numerous rust-brown 
stains and blotches. This is underlain, to a depth of about 36 inches, 
by mottled gray, yellow, and rust-brown compact silty clay that is 
impervious to moisture movement. Below a depth of 36 inches, the 
material is more friable and contains small quantities of very fine sand. 
The underlying parent. material lies at a depth of 50 to 60 inches and 
consists of gray and yellow stratified calcareous silt and clay, with 
small quantities of very finesand. A few rounded pebbles are present. 

Developed under a beech-maple forest cover, this soil, totaling 1,600 
acres, is imperfectly drained and occurs on low knolls associated with 
Monrovia and Plano soils. A few areas occurring on slightly steeper 
gradients and having brownish-gray to light yellowish-brown surface 
soils and slightly better drainage conditions are included with this 


type. 

This soil is almost entirely under cultivation. About 80 percent of 
it is used for general farm crops, consisting chiefly of corn and wheat, 
with smaller acreages in oats, soybeans, and hay. About 7 percent 
is in timber, farmsteads, and miscellaneous uses, and the rest is in 
pasture. Because of the imperfect natural drainage and susceptibility 
to overflow, corn, oats, soybeans, and pasture are the best uses. Wheat 
and fall-seeded crops can be grown successfully only on the better 
drained areas that are not subject to winter flooding. Corn is grown 
on more than 50 percent of this soil type, partly because of its oc- 
currence in small areas surrounded by large areas of Monrovia and 
Plano soils, where corn is often grown for several consecutive years. 
Yields average 30 to 40 bushels an acre. Fertilizer is becoming more 
generally used to maintain fertility, as a grain system of farming is 
largely followed in which little manure and crop residue is returned to 
the soil. Approximately 20 percent of this soil type is used for wheat. 
Owing to imperfect drainage conditions, considerable winterkilling 
occurs, especially on areas that are flooded. Wheat is generally 
fertilized, and yields average 12 to 15 bushels. Soybeans, clover, 
timothy, and alfalfa occupy less than 8 percent of the total area. Some 
of the land is tiled, but protection from overflow is difficult to obtain 
because the main ditch outlets are too small to carry all the water 
from heavy rains and a large part of the area is flooded. This soil 
also requires organic matter and growth of legumes to improve the 

hysica! condition, the organic content, and the nitrogen supply. Lime 
Is not generally needed for clover except on a few areas. 


Gregg loam.—In cultivated areas the 6- to 8-inch surface soil is 
light brownish-gray to gray friable loam, containing moderate quan- 
tities of very fine sand which may be wind-deposited. The subsoil is 
mottled gray and yellow silt loam to silty clay loam, and the rest of 
the profile is similar to thet of Gregg silt loam. An area of 192 
acres is mapped. 
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As tilth and physical conditions are more favorable to the growth 
of crops and allege operations than on Gregg silt loam, this soil is 
somewhat more desirable for agricultural use. About the same crops 
are grown, and the yields are practically the same or slightly higher. 


Monrovia silty clay loam.—-In cultivated areas the 6- to 8-inch 
surface soil is very dark brownish-gray to dark-gray silty clay loam, 
which is relatively high in organic matter. This is underlain by dark 
brownish-gray to dark-gray compact heavy silty clay loam to silty 
clay. Below a depth of about 14 inches the subsoil is mottled gray 
and yellow plastic silty clay, with streaks and blotches of rust. brown. 
At a depth of about 86 inches the material is more friable and con- 
tains a small quantity of very fine sand. Gray and yellow calcareous 
clay and silt occur at a depth of 65 to 75 inches. The entire profile 
is neutral in reaction. 

This is the most extensive soil (5,760 acres) of the group of the 
calcareous lacustrine silt and clay of Wisconsin age. It is developed 
on level to slightly depressed parts of the lacustrine area in the north- 
western part of the county. 

Good tilth conditions are difficult to maintain on this type because 
of the tendency for large clods to form when tilled too moist. Mecha- 
nized farm machinery is used extensively because of the power re- 

uired to plow this soil. Practically all of this soil is under cultiva- 
tion. Corn is the principal ga and it is probably the best use 
for this soil. About 60 percent of the total area was planted to corn 
in 1937. Yields range from 40 to 85 bushels an acre, with an average 
of about 45 bushels. Wheat is the second most important crop, oc- 
cupying about 15 percent of the area. However, injury from winter- 
killing due to flooding and heaving is occasionally extensive. Oats, 
soybeans, and sweetclover are grown occasionally for soil improve- 
ment and rotation purposes. Oats yield 35 to 45 bushels an acre. 
About 6 percent of it is used for hay crops. Farmers occasionally 
lose crops but losses rarely exceed two crops in 7 years. Com- 
mercial fertilizers are in general use as a means of maintaining soil 
fertility and increasing crop yields. 


Plano silty clay loam.—In cultivated areas the 6- to 8-inch surface 
soil is very dark-gray to nearly black heavy silty clay loam, high in 
organic content. The dark-pray heavy and plastic silty clay subsoil 
is underlain at a depth of 14 to 18 inches by light-gray or steel-gray 
heavy compact silty clay, containing a few streaks of rust brown. 
Below a depth of 36 inches the material becomes more friable and is 
underlain by stratified silts and clays containing 2 small quantity 
of very fine sand. It is caleareous at a depth of 65 to 75 inches. 

This is an inextensive soil (384 acres) occurring in the more poorly 
drained parts of the “lake” area. It occupies the deeper depressions 
where nearly permanent saturation prevailed. 

The soil is almost entirely under cultivation, although a few areas 
on which crops are more susceptible to drowning are occasionally 
idle. Corn is grown almost continuously, with occasional cropping 
to oats, soybeans, and sweetclover. Yields are slightly lower than on 
Monrovia silty clay loam. 
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SOILS DEVELOPED ON NONCALCAREOUS CLAY, SILT, AND SAND ON 
STREAM TERRACES 


Soils developed on noncalcareous clay, silt, and sand on stream 
terraces occur on low terraces in association with those developed on 
Tilinoian till, Borden sandstone, siltstone, shale, and limestone. They 
are developed on water-assorted materials of mixed origin under a 
forest cover and are light-colored and low in organic matter. They 
have been leached of free lime carbonates and are of low productivity. 

A general system of farming is followed in which corn, wheat, soy- 
beans, and hay are the principal crops. About 50 to 70 percent of these 
soils are under cultivation. The rest is idle land supporting a growth 
of broomsedge and briers and low-grade pasture jan Included in this 
group are soils of the Elkinsville, Pekin, Bartle, and Peoga series. 
The group comprises about 1 percent of the total area of the county, and 
Bartle silt loam is the dominant soil. 


Elkinsville silt loam.—The 6- to 8-inch light yellowish-brown 
friable silt loam surface soil is low in organic content. The subsoil 
is yellowish-brown or brownish-yellow silty clay loam to a depth of 
about 36 inches. The material breaks into subangular or small uniform 
aggregates that may be crushed with ease into coarse granules. Below 
this the material is more friable, and at depths of 5 to 7 feet is water- 
assorted silt and clay. The entire profile is strongly acid. Under 
cultivation, the steeper slopes are susceptible to considerable sheet 
erosion, and these areas have a thin surface soil with frequent ex- 
posures of the yellowish-brown subsoil. A few eroded areas and 
slightly steeper slope areas have been included with this type. 

This well-drained soil (320 acres) occurs in narrow strips near the 
breaks of the low acid terraces on slopes of 3 to 10 percent. It is 
adapted to the growth of general farm crops, as corn, wheat, and hay, 
which are the principal ones. The erosive steeper slopes are better 
suited to forest than to crops. Because of the strong acidity, bluegrass 
and legumes as clover are not well suited unless the soil has been 
limed. Under Boca management corn yields may be as high as 50 
bushels an acre, but the average is 30 to 35 bushels. Wheat yields 12 
to 15 bushels and is generally fertilized. Soybeans are grown princi- 
pally for hay. 


Pekin silt loam.—The 6- to 8-inch smooth light yellowish-brown 
to brownish-gray friable silt loam surface soil is low in organic content. 
The subsoil is light brownish-yellow friable silty clay loam. Below a 
depth of 16 to 20 inches is mottled gray and yellow silty clay loam, 
underlain at a depth of 30 to 36 inches by mottled gray and yellow 
heavy compact silty clay loam that is somewhat impervious to moisture 
movements. Below a depth of about 50 inches the material is more 
friable, and stratified silt, clay, and small quantities of fine sand oc- 
cur below a depth of 60 inches. The entire profile is strongly acid 
to a depth of 7 feet or more. 

This soil occurs on Seg slopes bordering the breaks of the higher 
terraces or occupies the breaks of low terraces where relief is gen- 
erally less than 5 feet. Surface drainage is fair to good, and internal 
Ss epee is good in the oe part of the profile and somewhat re- 
stricted in the lower part. An area of 512 acres is mapped. 
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Most of this type is under cultivation. Farming operations and ro- 
tations followed are largely determined by the associated Bartle soils. 
Corn and wheat are the principal crops. Owing to better drainage, 
crops are somewhat more productive than on Bartle silt loam. Mixed 
hay or timothy is generally grown as the soil is too acid to grow clover 
and alfalfa without applications of lime. Corn yields 25 to 35 bushels 
an acre, although yields as high as 60 bushels are reported where good 
management practices are followed. Wheat yields are comparable 
to those obtained on Elkinsville silt loam. 


Bartle silt loam.—In cultivated areas the 6- to 8-inch surface soil 
is light brownish-gray smooth friable silt loam, low in organic content, 
and containing a few small rounded iron and manganese concretions. 
The subsurface is light brownish-gray heavy silt loam to silty clay 
loam that grades into mottled gray and yellow friable silty clay loam 
with streaks and blotches of rust brown at a depth of 10 to 12 inches. 
Below a depth of about 30 inches is mottled gray, yellow, and rust- 
brown compact moderately impervious silty clay loam that frequentl 
breaks into irregular columns 8 to 10 inches in length. Below a depth 
of about 50 inches, the material is more friable, with the yellow color 
predominating. Stratified silt, clay, and fine sand occur at depths 
of about 7 feet. The entire profile is strongly acid in reaction. The 
upper subsoil layer is generally silty clay loam, but a few areas have 
compact silty clay layers that are impervious to moisture movements. 
Natural drainage conditions are imperfect. Occasionally, layers of 
heavy clay may occur at 5 feet or more. 

This is the principal soil] type of this group, and the 1,408 acres 
mapped comprise nearly 60 percent of the soils developed on acid ter- 
races of clay, silt, and sand material of mixed origin. It occurs on 
nearly all the acid-terrace areas in the Illinoian drift and Borden 
regions. The larger areas occur in the valley of Indian Creek and west 
of Centerton and less extensively in the valleys of Highland, Sycamore, 
Little Indian Creeks, and Monocle Branch. 

Practically all of this type has been cleared of timber and cultivated. 
Because of strong acidity, low fertility, and pataiier natural drainage 
it is not intensively cultivated at present; probably 60 parent of it is 
now being farmed. The principal crops are corn, wheat, soybeans, 
and hay. Corn, the most extensive crop grown, yields about 50 buchel: 
an acre under good management, but the average yield is 30 to 35 
bushels. Wheat, the second most important crop, is generally fertil- 
ized, and yields average 12 to 15 bushels. Soybeans are grown princi- 
pally asa leguminous hay crop. Liming is necessary for the growth of 
clover, and, as little lime has been applied to this soil, most of the 
meadows are of mixed timothy and clover. 


Bartle silty clay loam.—This soil differs from Bartle silt loam 
chiefly in the heavier texture of the surface soil and subsoil. The sur- 
face soil is light brownish-gray silty clay loam that cracks on drying 
and puddles and bakes easily. The subsoil is mottled gray and es (ie 
heavy silty clay loam to silty clay and is more compact than the subsoil 
of Bartle silt loam. The surface soil and subsoil are medium acid, 
but below a depth of 36 inches the reaction is only slightly acid. In 
this respect it differs from the strong acidity of Bartle silt loam. 
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The 64 acres mapped occur in several small areas north of Mahalas- 
ville. Itis used for general farm crops, with the crop-rotation system 
and yields about equal to those obtained on Bartle silt loam. 


Peoga silt loam.—In cultivated areas the 6- to 8-inch surface soil 
is light-gray smooth friable silt loam, with numerous small rounded 
iron and manganese concretions, locally called buckshot, on the 
surface and throughout the soil profile. the subsoil of light-gray fri- 
able heavy silt loam contains numerous rounded iron and manganese 
concretions. Below a depth of about 30 inches the mottled gray and 
yellow compact silty clay is impervious to moisture movements. At 
a depth of about 50 inches the material is more friable and is under- 
lain, at a depth of about 65 inches, by stratified silt and clay. 

This type occurs on nearly level relief. Drainage can be improved 
by tiling if adequate outlets are obtained. Some improvement in 
surface drainage may be made by plowing in narrow lands, the dead 
furrows carrying surface water to the breaks of terraces. A total of 
192 acres is mapped, the larger areas occurring north of Centerton. 

The original forest has been largely cleared, and much of the land 
is cultivated. Corn and wheat are the principal grain crops and. 
together with mixed meadows, comprise 30 to 40 percent of the total 
crop acreage. A large part is idle, with a cover of broomsedge, poverty 
grass, briers, and sassafras. 


SOILS DEVELOPED ON NONCALCAREOUS OUTWASH SAND, SILT, AND 
GRAVEL OF ILLINOIAN GLACIAL AGE 


Soils developed on noncalcareous outwash sand, silt, and gravel of 
Illinoian glacial age occur a few miles east of Martinsville. The 
land has been almost completely dissected, and deep drainageways 
reach well into the plain south of Sand Creek Church. The Morgan- 
town and Taggart series, which comprise this group, occupy approxi- 
mately 1 percent of the area of the county. When limed, clover and 
other legumes can be very successfully grown. A mixed grain-and- 
livestock system of farming is followed in which corn, wheat, and 
clover are the principal crops. 

All but 64 of the 2,112 acres in this group are members of the well- 
drained Morgantown series. The light yellowish-brown surface soil 
is underlain by a yellowish-brown to weak reddish-brown subsoil. 
At a depth of 50 inches or more the subsoil is moderately sandy and 
fairly retentive of moisture. The parent material occurring at a 
depth of 12 feet. or more consists of roughly assorted highly leached 
gravel and sand. The soils have excellent drainage and despite the 
underlying gravel have good moisture-holding capacity. The entire 
profile is strongly acid. 

The Taggart soil is imperfectly drained and has a light brownish- 
gray surface layer and mottled gray, yellow, and rust-brown subsoil, 
resting on an impervious layer at a depth of about 3 feet. Imperfect 
natural drainage is caused by the subsoil layer and a higher propor- 
tion of clay in the parent material. 


Morgantown silt loam.—In cultivated areas the 6- to 8-inch light 
yellowish-brown smooth mellow silt loam surface soil is low in organic- 
matter content. In forested areas the upper 3 inches is dark-brown 
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silt loam, relatively high in organic matter. To a depth of about 18 
inches is yellowish-brown to brownish-yellow friable silty clay loam 
that breaks into small subangular aggregates easily crumbled into 
small granules. This is underlain by somewhat more compact and 
heavier brownish-yellow silty clay loam. At a depth of 36 inches or 
more the material is more friable, and below a depth of 48 inches it 
contains conspicuous quantities of yellowish-brown or weak-reddish- 
brown sand. Sufficient clay is mixed with the sand to make the soil 
moderately retentive of moisture to a depth of 10 feet or more. Strat- 
ified parent material consisting of sand and silt, with occasional 
lenses of clay, occurs at an average depth of 12 feet, and below a 
depth of 15 feet is stratified gravel and sand. The entire soil profile, 
including the gravel, is strongly acid. 

This type is very uniform in profile characteristics over the broad 
level plain. On the sharply rounded slopes the sandy and gravelly 
material approaches the surface and the soil profile layers are thinner. 
This soil has excellent internal drainage, together with good moisture- 
holding capacity for the growth of most farm crops. The divides 
are usually nearly level to within a few feet of the breaks. On the 
highly dissected rounded ridges the slopes may range up to 10 percent 
or more. The original vegetation consisted of a mixed hardwood 
forest: of tuliptree, white oak, walnut, sugar maple, and hickory. An 
area of 1,088 acres is ier aera 

This soil has been almost entirely cleared of timber and brought 
under cultivation. Because of the susceptibility to gully erosion on 
the more sloping areas, narrow timber-protected strips are beneficial 
along borders of valleys and on the rounded erosive ridges. Corn, 
wheat, and clover are usually grown in a 3-year crop rotation, and a 
grain-and-livestock system of farming is followed, in which most of 
the crops grown are fed to livestock. Corn yields average 30 to 40 
bushels or more an acre. Wheat is usually fertilized and yields 15 to 
20 bushels with an average of about 18. Soybeans are grown as a hay 
crop, and alfalfa and clover on areas that have been limed. 


Morgantown loam, steep phase.—In wooded areas the 3-inch sur- 
face soil consists of a dark-brown mellow loam, relatively high in 
organic matter and permeable to moisture movement. This is under- 
lain, to a depth of about 10 inches, by light yellowish-brown friable 
loam. Below this material is yellowish-brown to weak reddish-brown 
silt loam to silty clay loam that grades, at a depth of about 36 inches, 
into light brownish-yellow relatively incoherent sand and fine gravel 
containing small quantities of silt and clay. With the exception of 
the dark surface soil, the entire profile is strongly acid. 

Considerable variations occur locally in this type. A narrow belt 
on the upper slopes, bordering areas of Morgantown silt loam, con- 
tains a relatively high proportion of silt and clay, the upper 36 inches 
resembling Morgantown silt loam. Heavy calcareous gray clay out- 
crops on the lower slopes in many of the Geer valleys, and is included 
with Morgantown loam, steep phase. Slopes decrease from approxi- 
mately 35 to 15 or 20 percent where this material outcrops. Generally 
little soil ald daca has occurred over the gray clay, which is cov- 
ered to a variable depth, usually less than 10 inches, with yellowish- 
brown loamy Morgantown soil materials, This clay outcrop is 
frequently severely eroded in areas that are not in forest. 
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This phase occurs on the steep slopes of the plain and has a gradient 
of about 35 percent. The 832 acres mapped is practically all in forest, 
the trees consisting of walnut, ash, elm, oak, and hickory, with beech 
and maple on the moist lower slopes. For preservation of this soil, 
it is essential that the timber cover be maintained. The steep slopes 
and rapid runoff result in very severe gully erosion wherever the 
forest cover is not maintained. ‘The removal of undergrowth by graz- 
in Sy results in severe erosion, particularly on lower slopes 
where clay outcrops. 


Morgantown loam, eroded phase.—This eroded phase occurs on 
numerous small areas, aggregating 128 acres, on the steep hillsides in 
association with other Morgantown soils. Most of the surface soil 
and a part of the subsoil have been removed by accelerated erosion, 
and severe gullying has developed. Gullies widen and deepen rapidly 
after they fe cut through the surface soil and upper subsoil. Cav- 
ing then occurs in the yellowish-brown underlying sand and gravel. 
Such areas have no agricultural value and are suitable only for forest. 
The usual method for stopping gully formation is to place debris and 
brush in the gully; this is very ineffective, and frequently encourages 
the widening of the gullies. ‘Control of gullies is best accomplished 
by diversion of all surface water around the gully head and planting 
locust and other trees in and around the gullied area. 


Taggart silt loam.—In cultivated areas the 6- to 8-inch surface 
soil is light brownish-gray smooth friable silt loam. The subsoil is 
mottled gray and yellow silty clay loam, with rust-brown stains and 
blotches. Ata depth of about 15 inches the subsoil is heavier textured 
and more compact and below depths of 24 to 36 inches is mottled gray 
and yellow heavy compact silty clay that is impervious to moisture 
movements. This material breaks into massive irregular-sized chunks, 
with a tendency toward vertical columnar structure. <A thin coating 
of laa ed colloidal clay occurs on many of the cleavage faces. 
Below a depth of 48 inches the subsoil is more friable and contains con- 
siderable quantities of sand. At a depth of 12 to 15 feet stratified 
sand, silt, and clay occur, and small quantities of gravel may also be 
present. The entire soil mass is strongly acid. 

This soil is developed on nearly level to slightly depressional areas 
under imperfect drainage conditions, where the parent material of the 
plain consists largely of clay and silt. The larger areas of the 64 acres 
mapped occur southeast of Sand Creek Church, with smaller ones 
occurring throughout the plain. 

Included with this type are small areas that are more poorly drained, 
and that have light gray silt loam surface soils and rust-stained light- 
gray subsoils. Numerous small rounded iron and manganese concre- 
tions occur on the surface and throughout the soil mass. 

The native forest consisted chiefly of beech, maple, ash, and gum, 
but large areas have been cleared and brought under cultivation. Till- 
age operations and crop rotations on small areas are largely deter- 
mined by the associated Morgantown soils, although, as the soil dries 
more slowly than Morgantown silt loam, nae operations may be 
delayed. Corn, wheat, and hay are the principal crops. Larger areas 
are cultivated less intensively than Morgantown silt loam, and the 
crop yields are lower. 
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SOILS DEVELOPED ON CALCAREOUS SLACK-WATER SILT AND CLAY 


Soils developed on calcareous slack-water silt and clay occur on low 
terraces in small valleys between Mahalasville and Centerton and along 
the West Fork White River. In the southern part soils included in 
this group are developed on outcropping clay beds that underlie the 
gravel and sand forming the plain area on which Morgantown and 
Taggart soils are developed. These clays are leached to a depth of 
3 to 5 feet and generally occur as small terrace remnants associated 
with other terrace soils and with alluvial soils that are medium acid in 
reaction and moderate in fertility. A mixed grain-and-livestock sys- 
tem of farming is generally followed in which corn, wheat, and hay are 
the principal crops. On the more rolling area a higher proportion of 
these soils is in meadow and pasture. 

This group includes the Markland, McGary, and Montgomery series. 
The well-drained Markland soils are developed on sloping areas bor- 
dering the breaks of the terraces. The surface soil is light yellowish 
brown; the subsoil is yellowish-brown compact heavy silty clay loam; 
and calcerous clay occurs at a depth of 8 to 5 feet. The McGary soil 
occurs on level to gently undulating areas usually less than 5 feet above 
the adjoining alluvial plains. It has a light brownish-gray sur- 
face soil and a mottled gray and yellow subsoil. Both surface and 
internal drainage are imperfect. The Montgomery soil is developed 
in depression areas under nearly permanent saturation that supports 
a dense growth of sedges, marsh grass, and swamp timber. It has a 
very dark brownish-gray to dark-gray surface and upper subsoil, 12 
to 18 inches thick, is high in organic matter, and has a plastic mottled 
gray and yellow lower subsoil. 


Markland silt loam.—In cultivated areas the 6- to 8-inch surface 
soil is light yellowish-brown smooth friable silt loam. The brown- 
ish-yellow to yellowish-brown friable silty clay loam subsoil grades 
into brownish-yellow compact silty clay at a depth of about 15 inches. 
The parent soil material is somewhat yellow and gray stratified cal- 
careous clay and silt at a depth of about 36 inches. The surface and 
upper subsoil layers are usually medium acid in reaction. 

This soil, totaling 256 acres, occurs on terrace remnants that are 5 
to 30 feet above the adjacent valley floor, and has a gradient of 5 to 
10 percent. Surface drainage is good to excessive, especially on the 
steeper slopes, and erosion is potentially severe because of the difficulty 
of moisture penetration of the heavy-textured subsoil. 

A few areas adjacent to steep slopes of the Morgantown soils that 
have loam and sandy loam surface soils, with appreciable quantities of 
sand and fine gravel in the subsoil, are included with Markland 
silt loam. These areas are strongly acid in reaction, with free lime 
carbonate present below depths of 36 to 60 inches. 

The native forest of mixed hardwood consisted chiefly of beech, 
maple, walnut, ash, and elm. ‘The trees have been largely removed, 
and the soil is now used mainly for pasture. Kentucky bluegrass is 
well suited to this soil when sufficient fertilizer and lime are applied. 
A large part of the pasture lands at present, however, support a growth 
of broomsedge, poverty grass, and redtop, with small quantities of 
Canada bluegrass. About one-half of the area is under cultivation to 
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corn, wheat, soybeans, clover, and small quantities of alfalfa. When 
sufficient lime and fertilizer are applied, good stands of clover and 
alfalfa are obtained. 


Markland silt loam, steep phase—The steep phase occurs on 
slopes that have a gradient of 15 to 25 percent or more. The soil is 
similar in character to the typical soil, although many areas have a 
loamy texture due to the material from the Morgantown soils that 
has accumulated over the clay. The best utilization is pasture or 
forest, and practically all of it is now in forest. An area of 448 acres 
is mapped. 


Markland silt loam, eroded steep phase.—This phase occurs on 
slopes that have a gradient of 15 to 25 percent or more. They have 
been cleared of forest cover and some have been under cultivation. A 
large part of the surface soil and, in places, a part of the subsoil have 
been removed by accelerated erosion, with numerous shallow gullies 
occurring in many areas, Only 64 acres is mapped. 

With proper liming and fertilization good stands of bluegrass can 
be maintained on the less seriously eroded areas, provided it is not 
overgrazed. Reforestation is probably the best use for the more seri- 
ously eroded areas. 


McGary silt loam.—In cultivated areas the 6- to 8-inch surface 
soil is light brownish-gray to gray heavy silt loam that puddles under 
improper tillage practices. The subsoil is mottled gray and yellow 
silty clay loam that is underlain, at a depth of about 17 inches, by 
mottled gray, yellow, and rust-brown heavy plastic silty clay. Ata 
depth of 36 to 48 inches is gray and yellow calcareous stratified clay 
and silt. Areas that are developed farthest upstream are often de- 
veloped on more friable, silty deposits that contain less lime; free lime 
carbonates occur at an average depth of about 45 inches. 

This is an imperfectly drained light-colored soil developed on nearly 
level terraces. It occurs largely as terrace remnants near the mouths 
of small creeks and tributaries of the West Fork White River on 
elevations of less than 5 feet above the associated alluvial soils. A total 
of 128 acres is mapped. 

The original forest consisted chiefly of beech, maple, ash, elm, and 
various otek species suited to the moist soil conditions. The crop 
rotation in general use includes corn, wheat, and clover. Corn yields 
averages 25 to 80 bushels an acre, but when properly drained and fer- 
tilized, yields are considerably more. Wheat yields 12 to 15 bushels. 
Red clover can be grown without liming, but owing to the moderate 
acidity of the soil, lime is necessary for the successful growth of both 
clover and alfalfa. 


Montgomery silty clay loam.—In cultivated areas the 6- to 8-inch 
dark-gray to very dark brownish-gray silty clay loam surface soil is 
high in organic-matter content. Tilth conditions are fair, but large 
clods form when tillage operations are attempted under too moist 
conditions. The subsoil is dark-gray to dark brownish-gray plastic 
silty clay that breaks into large chunks that are hard when dry and 
plastic and sticky when wet. This is underlain at depths of 15 to 18 
inches by mottled gray, yellow, and rust-brown plastic silty clay to 
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clay. Gray and yellow stratified calcareous clay and silt occur be- 
low a depth of about 50 inches. The reaction of the surface soil and 
subsoil is neutral. Associated with Markland and McGary soils, this 
soil occurs in depressions on low slack-water terraces. A total of 128 
acres is mapped. 

Crop rotations are similar to those practiced on the McGary soil. 
Corn yields average 45 to 50 bushels an acre, and under favorable 
conditions yields are substantially higher. Wheat is susceptible to 
winterkilling, especially on the less well-drained areas. When prop- 
erly fertilized, the average yield of whent is 15 to 25 bushels. Clover 
and alfalfa can be successfully grown when sufficient artificial drain- 
age is installed. 

Included with Montgomery silty clay loam are a few small areas 
that have silt loam surface texture and a few small areas that have a 
thin ae of silty material with organic content lower than 
normal. 


NEUTRAL TO SLIGHTLY ALKALINE ALLUVIAL SOILS FROM 
WISCONSIN GLACIAL DRIFT REGIONS 


The neutral to slightly alkaline alluvial soils are developed from 
material washed from Wisconsin till and glaciofluvial terraces. They 
occupy the bottom lands of the West Fork White River (pl. 2) and of 
tributaries rising in the Wisconsin glacial drift regions. 

The Genesee, Ross, Eel, and Shoals soil series are included in this 
group. These are the most extensive alluvial soils in the county, com- 
prising about 15 percent of the total area and about 70 percent of all 
alluvial soils. 

The surface ranges in color from dark brown in the Ross soils to 
gray in the Shoals. The reaction is neutral to calcareous. These 
soils are subject to overflow in periods of extremely high water, and 
the surface texture and character of the material are occasionally 
changed by the floodwaters of a single overflow. Any area mapped 
as a given texture may be changed in the course of a few years to 
another texture by the action of floodwaters. Thus, through the 
action of a single flood, areas of Genesee silt loam may be changed 
to a lighter or heavier textured soil. 

The bottom soils were originally covered with a dense forest growth 
of sycamore, elm, ash, soft and hard maples, cottonwood, tuliptree, 
walnut, oak, beech, and gum. Probably less than 10 percent of the 
bottoms are now timbered, and most of the trees are adjacent to 
the riverbank and in the low wet parts of the bottoms. 

A systematic rotation is not in general practice on areas of these 
soils. Corn is the highest yielding crop and the most profitable under 
average conditions and is grown continuously until the yield declines. 
Yields average 50 bushels or more an acre. Wheat or soybeans usu- 
ally follow corn at intervals of 4 to 7 years. Sweetclover is occa- 
sionally seeded in wheat as a soil-improving crop. Crops that are 
seeded in spring and harvested in fall are less likely to be damaged 
by overflow, as summer floods are uncommon. The lower lying areas 
may be flooded a dozen times a season, eliengh the highest parts of 
the overflow bottoms are not subject to more than one or two floods a 
year. Crop losses, however, are small, one to two being reported by 
farmers in a 7-year period. 
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Soybeans are frequently seeded on areas of Eel and Shoals soils late 
in spring after it is too late to plant corn. About one-third of this 
crop seeded on the bottom soils is harvested for hay, and the rest, for 
grain. Soybeans yield 2 to 4 tons of hay an acre and 20 to 30 bushels 
of grain. 

eat is more extensively grown on the broad neutral to slightly 

alkaline bottoms than on similar soils in other counties. This is 

ad because of low ficod losses. Wheat yields average 17 to 22 
ushels an acre. 

Alfalfa is usually grown on the natural levees and higher areas 
adjoining streams and on the high bottoms, as there is a lesser proba- 
bility of damage from floodwaters. Yields are 3 to 4 tons an acre, and 
good stands may be maintained for about 4 years after seeding, but 
after this period alfalfa is likely to be replaced by Kentucky bluegrass. 


Genesee silt loam.—tIn cultivated areas the 6- to 7-inch surface 
soil is light yellowish-brown friable fine granular silt loam. In 
wooded and pastured areas the surface 2 inches is dark-brown silt 
loam. The subsoil is yellowish-brown to brownish-yellow friable silt 
loam that has thin layers of fine sandy material in some places. Be- 
low a depth of about 30 inches the material usually becomes more 
loose and sandy, and a few small pebbles and stones are present, but 
in some areas the texture is silty clay loam. Partly decomposed twigs, 
branches, leaves, and other debris may occur in various depositional 
la = throughout the profile. The entire profile is neutral to slightly 
alkaline. 

This is the most extensive Genesee soil; an area of 14,336 acres is 
mapped. It occurs throughout the valleys of the larger streams and 
in some of the smaller bottoms. 

Corn and wheat are the principal crops. Soybeans, alfalfa, and 
truck crops, as tomatoes and cabbage, are well adapted but are grown 
to only a limited extent. Corn is grown on about 45 percent of this 
soil, although wide variations in use occur. In the broad river bot- 
toms, corn is the principal crop, occupying as much as two-thirds of 
the area in some places. Less corn and a greater variety of uses occur 
in the narrow bottoms. In small bottoms, a systematic crop rotation, 
as corn and soybeans, is more commonly followed. Corn yields 45 to 
90 bushels an acre, with an average of 50 to 60 bushels. Owing to the 
danger of damage from flooding, this soil is not so well adapted to 
growing wheat as it is to corn and soybeans, but it is probably grown 
on 20 to 25 percent of this soil. The land for wheat is usually fertil- 
ized, and yields average 18 to 20 bushels. Excellent yields of alfalfa 
and clover are obtained, although there is more danger of being 
drowned out in floods than on the sandy types of Genesee soils that 
occupy slightly higher positions in the bottom. About 10 percent of 
this soil on small bottoms, unsuitable for the use of machinery, is used 
for pasture, although little grass is found in the large bottoms. These 
pastures frequently include the broken land along the bottoms. 


Genesee silt loam, high-bottom phase.—This phase has essentially 
the same profile characteristics as the typical soil. Assorted yellow- 
ish-brown or oes lay vel is occasionally found in the sub- 
soil below 36 inches, The total of 1,216 acres occurs in scattered areas 
throughout the West Fork White River bottom on a level 2 to 5 feet 
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above the typical soil, consequently it is not flooded so frequently. 
The elevation is not sufficient to allow general use for farmsteads. 

This soil is almost entirely cultivated, and little of it is used for 
either pasture or forest. A more definite system of crop rotation is 
followed than on the normal type, but crop yields are about the same. 
Wheat and corn are about equally important, being grown on about 
three-fourths of the area, and on about 6 percent, protected from over- 
flow, alfalfa is more extensively grown. 


Genesee loam.—In cultivated areas the 6- to 7-inch surface soil is 
light yellowish-brown friable granular loam. This is underlain by 
brown or yellowish-brown friable granular loam containing thin lay- 
ers of sandy material. Below a depth of 36 inches is yellowish-brown 
or brownish-yellow sandy or fine gravelly material. 

This soil occurs in natural levee positions along the principal 
streams, and from 10 to 20 percent of it has remained in timber, prin- 
cipally along old stream channels. The 4,928 acres mapped are 
principally in small areas along the larger streams. 

Less intensively cropped than Genesee silt loam, a higher propor- 
tion of this type 1s in pasture and timber. Crop yields are similar to 
those obtained on the silt loam. Corn, the principal crop, occupies 
40 to 50 percent of the area. Wheat is second in importance and is 

rown on 10 to 20 percent of the soil. Alfalfa is widely grown, as 
it is less likely to be drowned out during floods, 


Genesee loam, high-bottom phase.—This phase has essentially the 
same profile characteristics as the typical soil. A few areas southeast 
of Centerton have moderately dark yellowish-brown surface soils to 
a depth of 12 to 15 inches. 

Occurring on a slightly higher elevation than the typical, this phase 
is intermediate between the more frequently overflowed land and the 
terraces or benchlands of the valley of the West Fork White River. 
The 384 acres are mapped in small areas throughout the bottoms. 

This soil is more extensively used than the typical, probably 90 
percent of it being cropped. Because of the higher elevation, wheat, 
alfalfa, soybeans, mixed hay, and special crops, as tomatoes, are 
more extensively grown than on the typical loam. 


Genesee fine sandy loam.—This soil occurs as natural levees in 
the curves or oxbows of the major streams. Where the water sweeps 
out of its banks during floods, the speed of the current is retarded 
and sand is deposited; in some areas a considerable quantity of fine 
gravel occurs in the surface soil. The surface soil to a depth of 7 
to 8 inches is light yellowish-brown slightly coherent fine sandy loam, 
relatively low in organic content. Below this depth the material is 
variable, but usually has layers of yellowish-brown or brownish- 
yellow sand and gravel. An area of 960 acres is mapped. 

Like Genesee loam, much of this type is kept in forest to prevent 
streams from cutting into the soil. Corn is grown on about 50 per- 
cent of the type, and yields average 35 bushels or more an acre. 
Wheat is the only other crop of any importance. This soil is 
naturally adapted to alfalfa, but only a small acreage is used for it. 
Watermelons and cantaloups are grown to a limited extent. 
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Genesee silty clay loam.—In cultivated areas the 6- to 7-inch sur- 
face soil is light yellowish-brown to yellowish-brown silty clay loam. 
If it is plowed or tilled when wet, hard clods form that are not easily 
broken. The subsoil is yellowish-brown silty clay loam, with an 
oecasional layer of silty and sandy material present below 36 inches, 
This soil occurs most extensively in the valley of the West Fork White 
River southwest of Martinsville. An area of 1,844 acres is mapped. 

Corn and wheat are the principal crops, the former being more 
extensively grown. Excellent yields are obtained. On levee-pro- 
tected areas, which are not so susceptible to overflow, wheat is grown 
in rotation with corn. 


Ross silty clay loam.—This soil occupies 1,792 acres in high-bottom 
positions throughout the valley of the West Fork White River. In 
cultivated areas the 6- to B-inch surface soil is dark-brown or dusky- 
brown silty clay loam, and in the air-dry condition it has a brownish- 
gray appearance. It is friable when properly tilled, but when 
worked under wet conditions hard clods form. The subsoil is dark- 
brown to yellowish-brown silty clay loam. Thin layers of silt and 
fine sand occur below a depth of 36 inches. The entire soil profile 
is neutral to slightly alkaline. This soil grades into Genesee silty 
clay loam where the surface soil is grayish brown. 

bout 97 percent of the soil is under cultivation; 2 percent is in 
bluegrass pasture; and only 1 percent is in forest. Corn and wheat, 
the principal crops, occupy about 45 and 35 percent, respectively, of 
this type. Soybeans, alfalfa, tomatoes, and sweet corn are grown to 
some extent. Yields of corn are slightly lower than on Genesee silt 
loam, and average 45 to 50 bushels an acre. Yields are occasionally 
reduced by drought. Because of its slightly higher position—2 to 5 
feet above the overflow bottoms—crop fren, from floods are seldom 
sustained. This has encouraged a rotation system that includes a large 
proportion of clean-cultivated crops and wheat. Wheat is usually 
fertilized, and the yield averages 15 to 20 bushels an acre. Soybeans 
are grown both for hay and grain. Red clover or sweetclover is oc- 
casionally seeded for hay or soil improvement. 

A few small areas included with this type occur in slight swales 
that have imperfect drainage and approach the characteristics of 
the Sloan soils. In these areas the surface soil is brownish-gray 
to dark brownish-gray heavy silty clay loam, and the subsoil is 
mottled gray and yellow heavy silty clay loam. One large area of 
Ross silt loam southeast of Centerton is included with this type. 


Eel silt loam.—This is the dominant soil of the small stream bot- 
toms in the Wisconsin glacial drift area. To a depth of 6 or 7 inches 
the surface soil is light yellowish-brown to brownish-gray friable me- 
dium granular silt loam. The organic content is variable but is some- 
what higher than in the Genesee soils. The subsoil is light brownish- 
yellow silt loam, grading into mottled gray and yellow heavy silt 
loam to silty clay loam at 12 to 18 inches. Below a depth of about 24 
inches the material is lighter textured, and partly decomposed twigs, 
leaves, and other debris may occur in various depositional layers. 
This soil occurs in the valley of the West Fork White River, prin- 
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cipally in abandoned channels and in areas well back from the river, 
and has somewhat imperfect drainage conditions. An area of 10,176 
acres is mapped. 

This type is not so completely or so intensively cropped as Eel 
silty clay loam, as much of it occurs in narrow valleys that cannot be 
efficiently farmed. The yields are similar to those obtained on that 
type. Probably 25 percent of the soil is used for corn, 15 to 20 per- 
cent for wheat, 10 percent for red clover or mixed legumes, and smaller 
areas are cultivated to soybeans and truck crops. About one-fourth of 
this soil that occurs in small bottoms is cased for pastures, and about 
10 percent is in forest. The original forest cover included sycamore, 
beech, soft maple, sugar maple, ash, and elm. Only the small bottoms 
and wetter areas are now timbered, although many of the pastured 
areas contain considerable brush and sprouts. 


Eel silty clay loam.—In cultivated areas the 6- or 7-inch surface 
soil is light yellowish-brown to brownish-gray moderately friable silty 
clay loam. Hard clods form when this soil is tilled under wet condi- 
tions. The subsoil of light yellowish-brown to brownish-gray silty 
clay loam to silty clay grades into mottled gray and yellow silty clay 
loam at a depth of 12to 18 inches. This soil is neutral in reaction and 
is higher in plant nutrients than the Genesee soils. Associated with 
Ross silty clay loam, it has a darker colored surface soil than normal. 
An area of 6,016 acres is mapped. 

Because of its position, this soil is subject to frequent inundation. 
It is colder and wetter than the surrounding Genesee and Ross soils 
but is usually farmed with them, consequently it differs little from 
Genesee silt loam in its average use. Early plantings of corn are oc- 
casionally drowned out, necessitating replanting or reseeding with 
soybeans. The average yields of corn are 50 to 60 bushels an acre, and 
about half of the type is planted to this crop. Wheat yields average 
about 15 bushels. Hecaues of the greater crop hazard, the proportion 
of idle land is slightly greater than on the associated Genesee soils. 


Eel loam.—The 6- to 8-inch surface soil is brownish-gray to light 
yellowish-brown friable loam. The subsoil is similar to the subsoil 
of Eel silt loam, except that it contains varying quantities of sand and 
fine gravel. This soil occurs in scattered areas on 704 acres adjacent 
to the West Fork White River and in small stream valleys and pro- 
duces crops similar to those grown on Eel silt loam. About 30 per- 
cent of it is used for pasture. 

Shoals silty clay loam.—The 6- to 8-inch surface soil is brownish- 

ray rather compact silty clay loam in cultivated areas. The subsoil 
is mottled light-gray and yellow compact silty clay loam. The soil 
ranges from neutral to slightly acid, and the organic content is low. 
It is relatively compact and impervious to moisture movement and is 
not easily penetrated by plant roots. This soil is subject to winter and 
spring overflows, and poor natural baka is chiefly responsible for 

e limited acreage under cultivation. Probably 50 percent of this type 
is used for crops. Corn, soybeans, and timothy are the principal oe 
and of these corn is the most important. Areas artificially drained by 
tiling and open ditches are cropped more intensively. 
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In the valley of Indian Creek, where the larger areas occur, the 
soil is ale derived from local alluvium washed from adjacent acid 
soils of the Illinoian glacial drift region. An area of 384 acres is 
mapped. An area in the valley of Mill Creek bordering Monrovia 
silty clay loam is slightly darker colored than the typical soil. 


Shoals silt loam.—The 6- to 8-inch surface soil is brownish gray 
and friable, The subsoil is gray or light gray and is somewhat more 
aad to moisture movement than the subsoil of Shoals silty clay 

oam. The principal areas of a total of 384 acres consist partly of 
alluvium from the adjacent acid upland soils and occur near Whitaker. 

This soil is somewhat more intensively cropped than Shoals silty clay 
loam. Corn is the Pata en crop and yields about 35 bushels an acre. 
A large part is used as pasture, 


SLIGHTLY TO MEDIUM ACID ALLUVIAL SOILS FROM THE BORDEN 
FORMATION, ILLINOIAN GLACIAL DRIFT, AND LIMESTONE 


A minor group of soils consisting of alluvium washed from the 
Borden formation, Illinoian glacial drift, and limestone are included 
in this group. These soils, classified in the Haymond, Wilbur, and 
Wakeland series, are slightly to medium acid. For the most part the 
occur as narrow bottoms adicining Cincinnati soils. Haymond soils 
are well drained ; the Wilbur, moderately well drained ; and the Wake- 
land, imperfectly drained. 


Haymond silt loam.—This is the only well-drained soil of the 
slightly to medium acid alluvial group. The 64 acres mapped occur as 
small areas northeast of Paragon. In cultivated areas the 6- to 7-inch 
surface soil is light yellowish-brown friable silt loam. The subsoil is 
yellowish-brown to brownish-yellow friable silt loam. Occupyin, 
slightly elevated positions 1 to 3 feet above the more frequently floode 
bottom land, almost all of it is under cultivation and is moderately 
fertile. Corn, the principal crop, yields 40 bushels or more an acre. 


Wilbur silt loam.—This soil, totaling 3,904 acres, occurs in most of 
the small bottoms west of Martinsville where limestone forms part of 
the parent soil material of the upland soils. It is similar to Philo silt 
loam, except that it is less acid. The 6- to 8-inch surface soil is smooth 
mellow li ht yellowish-brown siltloam. Thesubsoil is light brownish- 
yellow silt loam containing less organic matter than the surface soil. 
At a depth of 16 to 24 inches the subsoil is mottled gray and yellow silt 
loam to light silty clay loam. 

Corn is the principal crop, although wheat, soybeans, and clover also 
may be grown successfully. Liming is not generally needed for the 
growth of clover. Bluegrass is somewhat better adapted to the less 
acid conditions than to the more acid Philo silt loam, and small stream 
bottoms are extensively used for bluegrass pasture. 


Wakeland silt loam.—In cultivated areas the 6- to 7-inch surface 
soil is brownish-gray friable silt loam. The subsoil is mottled gray 
and yellow heavy silt loam. Both the surface soil and subsoil are 
slightly to medium acid in reaction. 
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This soil occurs principally in the lower and imperfectly drained 
parts of the bottoms. It is derived from alluvial material of lime- 
stone, sandstone, shale, and Illinoian till material. Some of the more 
extensive areas occur along Grassy Creek northeast of Martinsville. 
Here the material is composed partly of wash from Wisconsin drift. 
Areas occurring along the small streams in the vicinity of Paragon and 
Whitaker occupy a position 1 to 3 feet above the general level of the 
flood plain. A total of 832 acres is mapped. 

Corn and wheat are the principal crops, and yields are somewhat 
higher than those obtained on Stendal silt loam. Additions of lime 
are not required for legumes, but these crops are not extensively grown. 
Bluegrass pastures are extensive on the smaller bottom areas. 


STRONGLY ACID ALLUVIAL SOILS FROM THE BORDEN FORMATION 
AND ILLINOIAN GLACIAL DRIFT 


Members of the strongly acid alluvial soils from the Borden forma- 
tion and Illinoian glacial drift comprise about 4.5 percent of the 
county. They are fake in color, relatively low in organic matter, 
and of medium to low productivity. The material is derived from 
alluvium washed from the acid upland soils developed on sandstone, 
siltstone, and shale materials and Dlinoian glacial drift and from the 
associated acid terraces. These soils occur in the valleys of small 
streams that have the steepest gradients in the upper courses; con- 
sequently, drainage conditions are best established in the narrow upper 
bottoms and become progressively poorer in the lower part of the 
valley. The very narrow stream tattome are generally used for pas- 
ture and timber. Many are used intensively as cropland, as in highly 
dissected regions the proportion of cropland to the farm is relativel 
small. Corn, wheat, and soybeans are the principal crops. The well- 
drained soils are better adapted to corn and wheat than the imper- 
fectly and poorly drained. In the wider more intensively used 
bottoms, a 3-year rotation of corn, wheat, and mixed hay is practiced. 

en lime is applied, clover generally forms part of the rotation. 
Crop yields are relatively low unless acidity is corrected, legumes are 
grown, and good farming practices are followed. 

This group consists of well-drained to very poorly drained soils 
of the Pope, Philo, Stendal, and Atkins series. The Pope soil com- 

rises 12 percent of the group and is well drained. It has a light yel- 
owish-brown surface soil and a yellowish-brown to brownish-yellow 
subsoil. The Philo soils are moderately well drained and comprise 45 
percent of the group. They have a light yellowish-brown surface soil, 
light brownish-yellow subsoil to a depth of 16 to 24 inches, and mottled 
gray and yellow lower subsoil. The Stendal soil, comprising about 37 
percent of the group, has imperfect drainage. It has a light brownish- 
gray surface soil and a mottled gray and yellow subsoil. The Atkins 
soil, comprising about 6 percent of the group, has poor natural drain- 
age. It has a light-gray to gray surface soil and a light-gray rust- 
stained subsoil. 

In the vicinity of Paragon and Whitaker large areas of infrequently 
flooded bottoms occur where small streams enter the valley of the West 
Fork White River and spread out over a considerable area. These 
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areas were formerly subject to overflow following heavy rains, but 
since the streams have been dredged, drainage has been improved. 
They are now only occasionally inundated by the backwaters of the 
river. Small areas also occur where streams have cut to a lower level, 
lek remnants of the original bottoms 1 to 3 feet above the flood 
plain. 


Pope loam.—In cultivated areas the 6- to 8-inch surface soil is 
light yellowish-brown friable silt loam. Some areas that have silt 
loam, fine sandy loam, or gravelly loam surface soils are included with 
this soil, because of the small extent. In the narrow stream bottoms 
the gravelly loam and sandy loam surface textures predominate. The 
light brownish-yellow or yellowish-brown friable silt loam subsoil is 
readily penetrated by roots. The soil is usually strongly acid in re- 
action, although a few areas influenced by limestone and neutral shale 
are only slightly acid. Natural drainage is good. A few areas con- 
taining considerable quantities of gravel have excessive internal drain- 
age. The native vegetation consisted of oak, hickory, beech, maple, 
ash, and elm. 

This is the only well-drained strongly acid bottom soil in the county. 
Associated with the Muskingum soils on the steep hillsides, it occurs 
almost entirely near the heads of drainageways in narrow V-shaped 
valleys. A few areas occur as natural levees along streams and in the 
broader valleys of Rhodes and Little Indian Creeks. A total of 2,482 
acres is mapped. 

This soil is moderately productive. It is used chiefly for corn, but 
in the larger bottoms soybeans, wheat, and hay are included in the 
crop rotation. In the narrow upper stream courses pasture and timber 
are the dominant uses. Corn averages 30 to 40 bushels an acre, but 
higher yields are usually obtained when the soil is limed and good 
agricultural practices are followed. 


Philo silt loam.—The 6- to 8-inch surface soil is smooth mellow 
light yellowish-brown silt loam. The subsoil is light brownish-yellow 
heavy silt loam. Ata depth of 16 to 24 inches the subsoil is mottled 
gray and yellow friable silt loam. In most places the soil is strong] 
acid, although a few small areas are only medium to slightly acid. 
These variations occur where the soil has been saflgenced by wash 
from limestone, or by the greenish-gray shales occurring west of 
Martinsville. 

Occurring in the smaller valleys of the Illinoian till and Borden 
regions, this is the most extensive soil (4,992 acres) of the group. It 
also occurs in the broader bottoms where drainage conditions are not 
so good as where Pope loam is mapped. 

This is the most productive of the acid alluvial soils and occurs on 
the wider bottoms that can be readily farmed. Most areas have been 
cleared of the original timber cover and brought under cultivation. 
Probably 15 percent is still timbered, while approximately 55 per- 
cent is farmed and the rest is in pasture. Corn, the principal crop, 
occupies about 35 percent of the type. 

Crops do not suffer from poor drainage, and adequate supplies of 
moisture are present in most years to produce good yields of corn. 
In areas where the soil has been limed, a rotation of corn, wheat, and 
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clover is followed. Because of the acid soil and the lack of reserves 
of plant nutrients, a rotation in which legumes are grown has been 
found necessary to maintain crop yields. The average yield of corn 
on unlimed land in which legumes are not grown is 30 to 40 bushels 
an acre, and on well-managed areas, 50 bushels. Wheat yields about 
15 bushels. Both medium-red and Mammoth clover are grown, the 
latter being widely used because it produces a greater quantity of 
organic matter. On unlimed areas, soybeans and timothy are the 
principal hay crops. Small acreages of tobacco, tomatoes, cabbage, 
sweet corn, and other special cash crops are grown. 


Philo silt loam, high-bottom phase.—The high-bottom phase has 
essentially the same profile characteristics as the typical soil, pre 
that it occurs at slightly higher elevations. Crops grown and yields 
obtained are also similar. The 320 acres mapped occur principally in 
the vicinity of Paragon and Whitaker. The soil is almost entirely 
cleared of forest and is more intensively used than the normal type. 


Philo loam.—This soil is similar to Philo silt loam except that the 
surface soil is light yellowish-brown friable loam, and the subsoil is 
light brownish-yellow friable loam becoming mottled gray and yellow 
loam at a depth of 16 to 24 inches, It occurs in small areas, totaling 
320 acres, adjacent to Rhodes and Lambs Creeks and Lick Branch. 
Crops grown and yields obtained are similar to those on the silt loam. 


Stendal silt loam.—In cultivated areas the 6- to 8-inch surface soil 
is brownish-gray smooth silt loam. The subsoil is mottled gray, 
yéllow, and rust-brown heavy silt loam to silty clay loam. Small 
rust-brown rounded iron and manganese concretions are numerous on 
the surface, and blotches and stains are usually present in the subsoil. 

This soil occurs in the lower bottom positions of the broader streams, 
well back from the stream channel. The sediments are derived from 
the acid Illinoian till and sandstone, siltstone, and shale upland soils. 
The total area is 2,752 acres. Imperfect natural drainage, strong 
acidity, and low fertility restrict the use of this type. 

Three-fourths of the total area of this type has been cleared of 
forest and brought under cultivation. Owing to imperfect draina 
conditions, the number of crops grown and the yields depend largely 
on weather conditions and artificial drainage. In normal seasons, 
good yields are obtained. Artificial drainage is rather difficult to 
establish. Plowing in narrow lands with numerous dead furrows is 
the ‘most common method of artificial drainage, but tile and open 
ditches are established in some areas. About 30 percent of the soil is 
now in crops, chiefly corn, wheat, and hay. Corn, the pepe crop 
yields 25 to 30 bushels an acre. Corn and soybeans are the best adapted 
crops, as planting can be delayed until the soil dries. Wheat is occa- 
sionally grown on the better drained areas. The more poorly drained 
areas have been kept in forest that includes pin oak, swamp white oak, 
ash, elm, red maple, beech, and gum. 

Stendal silt loam, high-bottom phase.—This phase is similar to 


the typical soil but occurs in slightly elevated and frequently flooded 
positions, mostly in the vicinity of Paragon and itaker. Here 
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drainage has been improved by dredging the outlets of small streams 
to the valley of the West Fork White River, but the land is occasionally 
flooded by backwater from the river. Small areas that lie 2 to 3 feet 
above the adjacent flood plains occur near the outlets of small valleys 
to the West Fork White River. This phase is almost as productive as 
the typical soil, but is somewhat more intensively used. An area of 
1,088 acres is mapped. 


Atkins silt loam.—In cultivated areas the 6- to 7-inch surface soil 
is light-gray friable silt loam. The subsoil is light-gray rust-stained 
silt loam to light silty clay loam. The entire soil is strongly acid, and 
numerous small hard rust-brown iron concretions are present on the 
surface and throughout the profile. Artificial drainage is difficult to 
obtain because of the poor natural drainage and the low position, 
although some areas have been ditched and tiled. A large percentage 
of the 820 acres mapped has never been cleared of forest, and many 
cleared areas have reverted to pasture. Corn is the principal crap, 
but the yields are low. Pastures have low carrying capacity. Blue- 
grass is not well adapted because of overflow, high acidity, and lew 

ertility. Forestry is probably the best use for this soil. 

Several areas of Atkins silty clay loam in the valley of Indian Creek, 
east of Mahalasville, are included with this soil, but they differ from 
it in having a silty clay loam surface soil and a rather heavy compact 
silty clay subsoil. 


Atkins silt loam, high-bottom phase.—The soil profile is similar 
to the typical soil but occupies slightly higher positions, infrequently 
flooded. This phase, totaling 128 acres, occurs in the vicinity of 
Paragon. Where outlets for drainage can be obtained, it is somewhat 
more intensively cultivated than the typical. Corn is the principal 
crop, but wheat, soybeans, and hay are grown to some extent. 


MISCELLANEOUS LAND TYPE 


Riverwash.—This mixture of gravel, rock, and sand occurs in the 
West Fork White River and its larger tributaries and in its abandoned 
channels. In most areas the material lies only a few feet above the 
level of the river in its normal stage. The material is not stable and 
may gp a with the next flood. Some areas support a scant 
growth of small trees and weeds, but none are suited to agricultural 
use. 


ESTIMATED YIELDS AND PRODUCTIVITY RATINGS 
In table 7 the soils of Morgan County are listed alphabetically, and 


for each the estimated average acre yields of the principal crops are 
given under both the common and better farming practices, 
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Taste 7.—Estimated average per acre yields* of the principal cropa on each soil 


im Morgan County, Ind. 


Soll 


Abington silty clay loam |Bu 
Drain 45 


Highb-bottom p! 
Avonburg silt loam 


25 
15 
Ayrshire loam 
rained... 
ndrained 


Banta silt loam__. 
Bartle silt loam 


Bedford silt loam 
Bellefontaine loam. . 
Bethel silt loam: 


Undrained . - 


Eel loam 
Drained..... 45 
Undrained.. 40 |. 
Eel silty clay loam. 
Drained.. 60 


Sloping pllase. 
Fox silt loam_..._. 
Frederick silt loam 


Eroded phase. 10 
Steep phase.._....}.... a 
Genesee fine sandy finale 
Protected. .__. 
Unprotected -- 
Genesee loam 
Protected 50 
Unprotected . . --| 45 |. 
High-bottom phase...| 60 
Genesee silt loam: 
Protected -| 55 
Unprotected . . 50 
High-bottom phase...| 50 


See footnote at end of table. 


Soy- 
beans 


Wheat | Oats 


‘ae 


/ BR! PERS 


30 1.2 
10 8 
40 2.2 
30 2.0 
40 22 
40 2.2 
30 20 
40 2,2 


Mixed hay| Red clover 


2.6 


1.4 | 2.0 


Alfalfa 


3.6 


Potatoes 
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TABLE 7.—Hatimated average per acre yields’ of the principal crops on each soil 
in Morgan County, Ind.—Continued 


Corn 
8oil 


Genesee silty clay loam: 
Protected. . 


Haymond silt loam 
Loy silt loam: 


Mahalasville loamy 
Drained...._-.-.---- 
Undrained.__._.---.- 

Mahalasville silty clay 

loam: 
Prained esac 
Undrained--__- 

Markland silt loam - -..- 
Eroded steep phase. eae 
Steep P phase Bere eres wisiee, 

Martinsy! je fine Sandy” 


Martinsville loam... 

Martinsville silt loam 

McGarry silt loam: 
Drained.. 
Undrained. 

Miami silt loam. 
Eroded sloping phase 
Sloping g phase 

Monroviaa! ty clay loam 
Drained 


&3e 


& 


ee gee 


Sa 


i Beet 


8 


Ma in; Ht } 
gum silt loam. ._ 
Colluvial phase. ...- 

Maskingum stony silt 


eee! 


Pate ie allt loam -{ 80 | 35 

Eroded sloping phase | 15 | 17 

Pekin silt loam..__.....-. 25 | 40 

Poogs allt silt Raed 

ed_.__ 20 | 30 

Undrained. 12 |... 

Philo loam.-.-- 40 | 45 

Philo silt loam_. -| 40 | 45 

High-bottom phase... 40 | 50 
Plano silty clay doa 

Drain .| 45 | 50 

20 |..-- 

40 | 45 

20) 3 


Steep 
Princeton 
Princeton 


foam, 
loam: 


See footnote at end of table. 


Wheat | Oats 


Mixed hay] Red clover 


Alfalfa 


10 | 15 | 20 | 25 
20 | 25 | 25 | 35 
20 | 25 | 26 | 38 
12 | 17 | 15 | 25 
7| .-| 10 |.... 
17 | 25 | 38 |"40 
9 | 12] 17 | 26 
14| 17 | 27 | 30 
12 | 18 | a5 | 40 
5|-..-] 10 |... 
17 | 22 | 30 | 40 
8|-..-} 10 |... 
7/12] 12 | 2 
"18 | 25 | 25 | 40 
7 | 165 |-...|-.-- 
7 | 18 |'15 | 26 


10} 16 | .8] 1.6 
V7 Jews-| 04 [-nces 
221 26) 20) 22 
12 ]..-.[ 1.4 J. 


ype 


1.8 


-2/ .8 
1.6 | 20 
V2 |acaes 


1.2] 1.8 


Potatoes 
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TABLE 7.—Heatimated average per acre yields’ of the principal cropa on each soil 
in Morgan County, Ind.—Continued 


Corn | Wheat | Osts | ,20% |Mixedhay|Red clover] Alfalta |Potatoes 
Soll 


A|]B)A/B/JA/]/B/A/]B/A/]B/]A]B]A/]B/A/B 


Bu,| Bu.| Bu | Bu,| Bu.| Bu.) Bu.| Bu.| Tonal Tons| Tonal Tona| Tons| Tons! Bu.| Bu 

Ross silty clay loam......} 45 | 60 | 17 | 23 | 85 | 40 | 22 | 28) 22/24/18] 20) 1.2] 1.6 [120 | 160 
17 | 26 | 80] 40) 17) 22);18/22/1.2)/18)] 24) 26 100 | 150 

17} 25 | 35 | 46 | 17 | 2241.8) 22) 22) 18] 24] 36 J100 | 150 

9/12]; 17,0) 9) 1] 8) 21) 67] 8712) 08 Pe 

17 | 25 | 35 | 45 | 17 1.8/22/12/18/]24 | 3.6 [100 | 150 

14] 17] 23, 27 | 14] 16) 14/17) 8/14) 20) 28 J). 

+8] 2. 


High-bottom phase_.. 
Taggert silt loam: 


rained __.. 40 | 12} 17 | 20] 40 | 12] 17 

Undrained. 
Tilsit silt loam. 10 | 17} 15 | 25 | 12] 17 ae 
Vigo silt loam: 

Drained.. Ss 40 | 10) 2] 15 | 25 | 12) 17 -6 

Undrained. ance] 7 [nes 6 [eee] IO [oce-| 26) ]--.-- Se eee) eee eee eee ee 
Wakeland silt loam. 

Drained ‘ 


Whitaker fine 


25 | 35 | 12] 17 | 25 | 30 | 15 | 17 0/14] 10/14] 1.6] 28] 60 | 100 
20 |---| 10 j.-..] 20 |...) 10 f....] 16 |. 6 |... 8 |s.<05 40 |.... 
30 | 40 | 15 j 20 | 25 | 35} 18 | 20) 1.5] 20) 1.0) 1.6) 20 | 3.2 | 60 | 160 
202-02] 10: 2224 QD |oscs} 10 [osceP 12 |ecocs} BO fossa. Ao Peer 40 |.... 

Whitaker silt loam: 
Drained.... 30 | 40 | 15 25 | 35: | 15 | 20) 1.5} 20] 1.0] 1.6] 20 | 3.2] 60 | 100 
Undrained. 20 j-.--] 10 |...) 2 |...) 10 |-..-] 12 }.... Beers 8 |... 40 |-.-- 
Wilbur silt loam. . 40 | 60 | 12 | 20 | 25 | 35) 17) 22) 1.8) 22) 1.6} 20) 24 | 3.2 [100 | 130 
Zanesville silt loam_____-- 2 |} 40] 10] 17 | 2] 8 | 124,17) LO] 16] 1.2) 22 |e 100 | 120 


Zaneaville-Weliston silt 


loams: 
Eroded hill phases- --|----|....|----|----]----]----]----|----|-----|-----]-----]-----]-----]-----[----f---- 
Gullied hill phases__ 
Steep phases 


1 Yields in columns A indicate the average crop obtalned under prevailing practices; those in columns B 
indicate the average crop obtained with improved methods of farm management that Include the more 
intensive use of crop rotations, some erosion control practices, the use of some legumes, commerelal fertilizers, 
lime, and barnyard and green manures. Absence of a yield figure indicates that the crop is not commonly 


grown. 


In order to compare directly the yields obtained in Morgan County 
with those obtained in other parts of the country, yield figures have 
been converted in table 8 to mdexes based on standard yields. 


*8[Q8} JO Pua 48 93071300) aeg 


09 06 jos joc jos jor jos joa jos oz 
ie eee op. oeee| see [sees] nee] ne 
09 06 jes |oz jor joe 
a Sel ea og |----loz |----loe 
9 06 jos joo |os joz 
ef en “108 |°""" 10% “108 
09 06 [08 joe jez joo 
oe “joe |----(08 |----loz 
ee 06 iss joe 06 loz 
aaa | ee ed 
8 06 |e6 jez los joz 
on “Hog [----lon Jo--log |--7- 
a8 06 jog |oz jos faz |ort jos |------------------ penyezq. 
a ae wet fecle lecdew |, | zet Aep ane orrasereqeyy 
= cf Jo J on Bf so fo fw fr omen 
ice, |e | ees oreo[ £epo Aayys wozOTQy 
--l9e |----log oz og |----lo9 log |--~-log |----Jog_ [----2 ones peujespun 
06 jz fee jaz joot [os ject Jott joot {os |s6 jez jor jaz joet joor |------------------ peoyerc 
iUNBoT ABTO AAs TOyTHOOL, 
2800) 
aq? Jo siios peuyexp Ajz00d 37EC 
=| | | | | | | J Ly 
rjajvialvj@|vija}vialvijalvi/ajvjal/vial/vijaly | 
coq | cecoy | EON | moot fee | Coa | cna | cng 
esorddy | 230 foog=oon) s=o0r) | 3500) | 8001) | $2000) | op. gor) | ge=001) 09001) Tog Al 
se078}0d) STENY | “pey | pang | -fog | S80 | 382A fe) 3 
Q 
=) 


—10} 1 xepuy Ayapronpord dor 


uy ‘fiqunog unbiopy us spose fo sbutzo.s Apaspnposg—g aay, 


Of 77 OR [77 7OR TOR OD 0B. JO 
os |os [og joo joy |sz jo jos jos loz |09 j0z jos 
sega | soppy rte ag 1108 106 
09 |09 jor joe oz jo 02 joa [Oz j09 |os jos jos 
Reese tee|ee ae iis eo lee ee Wee (1m Vane (A ene 
om aiele lace 09 los |o9 los [os joz |o06 |oz j06 Joz jog jog jos joe jo6 joz 
“araor Avo 4yn8 ejsoyg 
----l---"I9g lop fos jo9 [os jog joor jos jozt lotr loot (06 jos joz joe joz efo AIS SSOU 
Blaze (sae (eae og |--loe |--joe |o-T-yoz |"*7"Jon. ">" Jos. |--- "job |" - oF peurespan, 
-|--"log [oo |ez Jog [os joa Joot joé joct Jott oor [os jos oo Joz jo9 jott joe |---------7---"- pourescy 
SULBO] [OF 
ace lence ea log |---"|oe |---"]or loz |-~-"Joz “Jog |---"lop [77-04 ~" penezpua 
s---}----lqg_ log lez jos jo8 |09 Joot [os |szx jOTK jooT j06 joz |op j02 joo -77"-pouyed 
urgol ABp AqTI8 [9 
erp ess |Foe= log |--~"loe |s--jor |-77"]0z |-77"Joz. |" "" Jos Ob |7--"jOF ~~" peurespuy, 
--log loo |ez los jos |09 |oor jos |ozt lori |oot jo6 joz [09 joz jog joer joot |------ pouyerd 
SOTBO] 318 PA 
ce joz |se |sz | [oz loot jos jotr loon jszt fort joot jos jos 08 jos [04 {OTT jooT |” esayd 010330q-q31H 
weeeteec-)2 cola “Joo |°~" "08 og |--~"}oor |""""J06 J""""}o9. f°" "Jos |" "JOB. 7777 *-"" paqaayorda 
oe loz |se lez les joz joor jos jort joot iszt jort joot jos jo6 {os jos jog [ott joot |----"~ ~poqaeiold 
TORO sesOUe ED 
peels (Eana)| sal log |---"Jo9 {777 Jos tort 7]os. [77 7"foot |-"-"Jos. |---"Jo9. f=]. fo peyoojorda 
oe loz |se lez |es loz loot fos fort loot |sex Jott joot los jog joz jos joe jose jot |------77-7 7" perop0ld 
TBO] ABT AYIs osorep) 
oe joz js6 |cz ($8 |oz |OOT |06 JOLT jOOT jSZE JOTI [0OT [06 08 |08 |06 08 eseqd 010330q-q3]H 
pa eae (ees 9 |**-"loo |°*""108 og |""~"Joot |""-"jos |"~"-lo9 |-"~-Jos ~"pazaajod a) 
ce joc |se |gz |e joz oot Jos jort joot |szt jot \oor j06 joe [os jos jos jozE Jott |} pewajord 
IWIBO] JIS GoseTag) 
:([BuyneU) syfos [sLANTLY 
rlajvialvilal|/vialvja|/vila@}/via|via|/vial]vja)v 
(ng } (aor | 64%, | (500 | CMT | ong | (nq | (ng 
zsatddy | #2%9°9 pag = oon} ¢=001) | 328) | 2390) | SEO? |oz 000) $= 001) | 08=001) nog 
se0vwj0d| BY | “pay | pamyy | -fog | SO | 389MAK | TOD 


—J0} ; Xapul Ayaryonpoid doQ, 
NN 


1) “pur ‘Ajunog unbsopy us sjroe fo sburjos hyratpnpolg—'s AIAVL, 


“O[QUt JO PU 1B 8930700} avg 


i aes eine | james! im heueee beens pene (4 “108 pO" OR TOT pr yOR poo’. ott peayeipay) 
“Poojoe poo"jon Joe fo--"]----}os foe jos jog joz fog jos jog jos joe jog og |-----------c-7-7o- peureiqy 
iOIBOL INS O83] A, 
pee eer (ae (ln eb mea eal el ee (0 2 a cocrcrccc trol >> peuywpay, 
“|"""J09 [OF j09 ob jor jor jos [0g jos jaz joz |09 Jos jos jos |o9 |o8 |09 |--~~~--7-nt7o-oo> peupeict 
: UIBOL BIyYSIAY 
ol jake peeelegn |e toleees|e=ns| sees |ese7 oe |----}0B foe |----loe |o---foe porter zecccrre penyespuy, 
Fae! leita 0% joe joo |0F |---"|-"-"joe Joe jos jog jos jo9 joo jor jos jos noneesneoes= ===>" DeUTBC, 
‘Oreo[ 41]8 Imquoay 
seed (eal Ps oz |----joe |-7--joe (a ee 7 ee (be (2 SSEERS 
0S Or 09 jor joz {09 |08 [09 joa |0z Jott jo6 joor jos {oz joo jos jos 
rea (eels ae (I ee (A eee (Ce "10 
os |OF 09 | OFf0L j03 {08 jo9 jos joz fort jos foot jos joz (co jos [co 
ies eee epee (<A bomen (2 De (ee (7h al ee (0 
0g Ob [09 [0 02 jog jos [od jo6 Jo [ort jo8 joor jos jos {o9 jos jo9 
sUTBO] 3118 AQs0ID, 
-spuyidn 
a4) JO Sos paujwip Apyajzadmny 
sea) aay TTpocccetco [eo foe foe loz. 109. joo. jor joe joe jor jos joo lop |-----7- eseyd 010}309-431 
7 Sos nea (Siecle (ee = ee ee IO ES Pe Soba: secre scans sss) paqyeipas) 
; srrprrortemssierortem=I-o--log tog [oz jog {09 jor jog jo jor joe joo |Ob |---~-~~--c7n tooo paujeaq: 
2UIBO] 4118 SUEY 
. “jos joe jog joe [otto og joe iss joe jaz [09 jor |ce jo09 [oF joe [og |-------oseqd m109109-y3IN 
ie lieeel eee fie nena keene Reena Sneed (tated leased taba [leet fie (12 fale (1) Ilana (1° R122 eee bamjeipuy, 
pee anes los joe joo OF |-"-"|-"-"jog joe iss joz joe [os job joe jop jor joz jos j-- -~>" pooped 
TBO] 318 [BpUsIg 
aan og jo} |o2 jog |---"|"-~"[o9 jog joor jos [os foz joo |o® jos joo jos joa |- 7" wrBo] edog 
Marae eae 09 joe |9z jog |---"|--"-lo9 Jog joor jos jos [oz jo9 |o® jos joo jos joa “Urvol ON 
fae 09 joe jez log |---"|"-"-}o9 {og joor jos jos |oz jo9 jo> jog jog jeor jos |- ~esuqd 1103]0q-431R 
“Tor-lop toe [ge log poof 09 [02 oor jos jos |0z [09 Ob jog j09 |06 jog |------~~------- Creo] 38 OU 
2(pyoe 4[Fa02}6) sflos peraniTy 
pee Wee ieee (\ Aa Geek) et lee bee og |---foe |---"Joo f---"Joe. fo" foe ov" fog frmotr mentor peuysipuy, 
Fie aia 0S oF [sg job |0£ joe jos jo% joor jos jos jo. |o9 jor jos |om |o6 jog |----~--~-----777>"peupeaqe 
TUTBO] 4118 PUBTOHS A 
77|7777] 09 | Og | so Jor jos jog |oor jos Jott jos jo6 joz joz jog jos jo9 |oot jog |----------* are 33 PuourAe yy 
““"\-"-") 08 | OF | $9 JOF [08 [09 oom [og joTE jos jo6 joz joz joz jos fo9 {oot jog |------------- “sol as MATA 
Emmy pact 04 ATIYB{s) SPOS [wraNiTy 


89184 


eseddy |S 2394 


09 or |----|---- oo ‘or fos loo loz los log foe loz jo 
og loc lo» |----fo9 jor Jog joo |o3 jor loo jor foz jog 
og lot lov |----loo lor loz joo loo [o> loo lor loz log 
09 jor [oof 09 lor |z lox los |og loz jo2 los {os 
op [----loe |----loe 
log fos |oe loz los 
“los |----loe | - -lo6 
09 loo joo loz Ios 
slop f----loe [----loe 
0909 lee loz joc 
“los |----loe |----loe 
09 loa los loz Ios 
“log }----loz |-7--Joe lo bo-lom |----jor 
oe jos jog jos los oa loz loc loa loo 
=p [e---foe |----lee to--loa [---los |---for [----or 
los ‘08 jos loz jos joo joor [cz jos joa loz los jos loo 
-fen-|neefene-]o-a-]eefeeeef elo feeloe |eoctoe [---- foe 
lov loc \or |--- loz lor jos loo foz loo loo jor loz los 
-|----feee-fo-=-lgg |----loe | ---Joe |----lop |---loe |----loe 
loc loz leo [c+ log lor loz joe loz loo joe joo loz ios 
Sond oda be a ez |----Joe |----toe |----loe f----loe |----loe 
“los joe Ico ler jos log joc jor oz jos oz joz joe los 
alvialvyjalvialvjal/vijaivjalvlalyv 
(nq (su04 (suo4 (sa0} ¢nq (‘ng (nq (aq 
(oc =001)] +=001) TOOL) | G2001) 22007) | og =o0r) | sz=00r) 03=001) 
seowiod) envy | “ee | pond | “og! | e180 | se0umM | wW0D 


—10j , xepuy Azrapjonpoud do1p 


TUIBOT ITS 
seovllo} OFB] Pus UTEeIS 
Jo sjos pouerp Afpoojseduy 


boot?) 


Tres 


lOQ—'puy ‘iqunop unbsopy us spos fo sburyos Apatjonpoig—'g GIAV], 


BSZERS 


SSSSSRRq | 
SSSLSSESRRER : 


SSSISIISSRRSR 


“100 
og jot 
"100 
og joe 
"101 
og joe 
ean!) 8 
og joe 
09 {0+ 
Of 102 
09 |0F 
08 OF 
09 OF 
OF | 
Og 08 
og joe 
08 Or 
09 jor 
09 09 
oa [OF 
OL jor 
SL |OF 
92 jos 
gL |0F 
cL [OF 
OL {09 


FESRSSSSSESE 


Rees | 


Ot 


SEQEER RRR Ssss 
SSSRTSSSS SSeS 
SRSSRSESRRESS 
RERRSSSSASRTR 
RRSSRLSLRSSA 
RERSSSSSSTSS 


$2 


B8ERS 
RESSS 


OL 


3: 
BR 


GR GR SR 


SZ998 


aR GR ER 


BSI8R 


RRRESSVSSVSIRS 
SSRSREBKIRASS 


RRERSSISSSRR8 


(4 


“21Q8} JO PUD 4¥ S2}00700; o0g 


ie ten ae poujerg 
mB0] ITS BA00g 
Sooela} 
UIvENS JO S[jos peujyemp [100g 


peer ees so ness peed 
:ONBO] 318 £0'T 

> pouywipuy, 

***" pauyeld 


“TIBOT 48 19q78q 
‘spuyida 
eyi Jo sffos peuyesp Ali00g 


Parererasnes urgo] Of FAsapqIB AL 
Sica OTRO 3116 E[}asa]7E Ay 
-5Q0BLIO} BFE] 
PUL WBE] Jo ST}OS POUTBIP-[TO AA. 


TOIT Ad 


ure] 3178 }USTAL 
sspuejdn oy) jo sos pouyeip-TTeM. 


pee a cae gh Creo] 98 UT AST 
SeoeiIe} UTeaiqs 
JO STJo8 pouseIp-[19a Ajolerepo Ay 


----"-35Bqd Sujdojs ‘areo] Xo7 
assyd 2uydors 
Peposs ‘urBo] ITS psojAdID 
males ac seaa [ess teee (se teieties sons aeer[oseatssselesecissoctgg --"-l9p. fle (OL. Wk oe ee eseqd 
Pepose ‘mrBo[ IIs Hopped 
pec oipeen|Pseolseayeceolesse corefeoe-ieeocl-o=lop lez loz jot jor |--"loe jor joe jor fo esuqd Zuydoys 
papore “ureol F}s eaupo TD 
OS JOR popper pepe se joz joe |se joe jez jo jez jse jog poor eseqd Suy 
~dojs papora ‘urvol 38 oyreT 
se jg |7- --l----lep Jog jog joe |s9 log ior joe jor lez joe joe |e jog J- eseqd 
pepora ‘mBo] UMOJTBZIOWT 
or og 08 j0F joe “leg jot (S42 jo? [OF joe jos joe j09 jos joo joe |” Ra ane esugd [eyany 
Joo ‘UIBoT 4IIS mTgCT ASN, 
crys “r1-o="l-="-199 foe {er [Se ise ich |b [Se [OF |S& 09 |se [sh se eseyd 30] 
O} IFS [[essn yy 
se se Pp pp oo of |sr |S€ is? joe |Sh |G jOF jSE JOS [Se [Sk [se ‘esuyd uy 
-dops popois ‘ureor 41}s ;Urey AL 
, 102 JOF [OOT |Of [09 [OF |02 [OF | oe joz joo jor joz jor jos jog job joe |°~~"paws eug Auruo[ uojsou}Ig 
loz jos loot jog |sz jos jos joo jos jot jos |sz jog jog lor joe joo jo |00 |ob |°-°"Ureo[ Apaus ong uoyoULIT 
| joo 10 joz jor jos log jss joo jo9 joe [cz j08 |09 j09 jor joe jO8 jos js2 js |""” °" “DHBO] OUTS} TOJII9G 
, (09 JOS from prrspr OZ |OF |OZ |St |sB jO2 jS9 |¢¢ Ise [ob jOL |gg jso jog [Ur ‘aseqd 
Budoys ‘ureol, Is massny 
 fo9 Jog pppoe oz log joz isc jog joz |so |c¢ joo |eo loz les |ep jog [ttt tt tt eseqd 
aoydoys ‘avo, 4s [Orel 
- oz |o9 loot jog |o9 jo’ joor jo9 jos joe jo9 jor jos joo jos |ce joz jos jo8 jog J WB9] WOJZOUL 
“sured yseatno Jo sptre[dn jo 
SOS PouyBIp A[SATSSEO2 OF TIM 
| jog [OF [sz |se jog |oz [08 JO? j02 |OF |06 j09 Oz |OS jos [OF [06 [02 jO2 jog j-7 TT TTT ureol Apues aug X07 
) [OS {OF (02 jor |O9 job jos OF |OOT |09 JOT [08 [06 [09 [08 [OS jOOT |09 j06 joo |"" “7 Oreo] 3118 THO JUBsZIO WL 
) 10S jOF joB Jog joS |o® j06 |09 |02 [OS jOOT [02 JOB OB j09 JOG jOOT [OL j08 [09 [~~ TTT TTTT TT THBOl XOT 
» 109 [OF [os JOS |OF joF |o6 |09 jO8 jos jooT |o8 ss j¢9 [09 {Os |OOT jOB j06 |OL Po WIBO] HIS LOT 
“sured GSeaAyNo [9a9[ Jo 
SOS PouyeIp AJBAISSIOXS 07 [19 AL 
Vid(viadiv|@)vilailvi/a@|/vialvja|vija;via);via)v 
(soy | (su0y | (1G ni nu 
ee oe=aon| ¥=000 Ben |e eam ogeuon |eeo0n |oe000 tog 
8309830d) BEV | “pag | paxry| -dog syoQ | yeqmM | w0g 


—1oj ; Yaput Ayraryonpord dorg 


loO—'puy ‘fqyunog unbsopy ur spros fo sburzo4s Apayonposg—g ATV], 


“SexOpU] do [eNpafpyl oq) Jo 3ujIQsjeua Aq Woy eUpONJajJep Jeg} Zuppsesel VoPeaydra 
> JUSMIAZGUVT JO S|SAG] [BITES OM 7 OY] JOPUN Sco DOTIUIGD 9Y}4 10} STJOS 93 JO AIApION Pod [RUIZ oy} 6480] PUz sloqUINO exOq,] 5 
“BYBP JO HOR] G Jo osneoeq soueJajaz JO prepuUeys 0G} 0} J9J01 Jou Op Pus £7UNC0 043 10J OATIUIOI A[UO OY SOXOPU] OSOMLL z 
“dmo13 4[WONIMIOD Jou 
Rid PeUoj|jJUEWM ec0ge of} JO Osn CafsMezT] CLOUT O44 OPNjony 48g) JaemMosVUEM WIE) JO spoyjeM peacsduy sepUN pauyeiqo sprars 
13 PUs PIBAUIEG PUB ‘CUNY ‘91027]]419] [BIOL ‘souINSy] eros Jo esn CY} ‘seopJOed [07,000 BOsOIS OUOS ‘STIO}IEJOI dow epnypuy 1699 
0} Jajal y SUMIN[OO Uy Sexepuy “ejenbepe eq 07 [ej] UEMSEy 003 O18 BIEP PIa}A SB ‘(z 21Qe3 Gas) SP[P{4 JO sojeUATISe UO A[QFIG] Paseq ae 
A UY} 893938 PITA Of} Jo EMOPZOL Os0q) JO SadA] [Jos 107}9q PUB Oa}sU9)}X9 O10 ON} TO STOUTPUAMTE Jo osN 9} 4NOgII] as PaupEige plays 
“eOURIVJOJ JO PABPUBIS OY) JO JUeOIed Uy doo Yous Jo uo}JONposd oFvOAs VIBTTLOIddG OG) AOUs 0} SoxOpPHT UeAlF ale s[]Os OTL 1 


cea | eta | (onto (eee aca acacia vale | Calarge Vea ae aa! Ua Ua ela) casa ta ala I ah a! Sea eal 
-SNOGUBT[IOST AL 


ig amen \mpeee)olaczc [pian Magen lata |staianal |Web) os vic lame] (RIE nice eseqd dacjs paporg 
7 . acl (ascii (Aaa RR a aseqd deoig 
SUIBO] IIS PUT HIV’ 


deejs ‘Mud, mAO}UBzIO;L 
Tippy [ooo] reor as Ad0ys cnsapysn yy 
i ial iasze? |Ncaies (altace || eugene alias Seine osegd 
(ee nee, (Sane (ON (eee (eee ORI Om) HS |REeene ia _..[_...| 20098 ‘UrBo] 4118 yoTopery 
a“ “~seseqd Tt pel(tns ‘sareoy 
WIS WOIsTTOM-3 \yasouez 
Eee hee or asics ee osuy 9038 
“ycoe")----rageyd Suqdoys paying 


ABO 31s esadoe’ 


JIFSs OzS[[9 M-9][fAsouezZ 


OF JOS Om oe popper ener fern spore spec ccyecnetecseiassecseccecces ace eseyd doozs 
‘Ureo] Apu oug woyonTLT 
Oe OS ppp perpen pecesyeccctecscteccateces| soccteceeieccct--"")---saegyd (jd papose ‘surge, 
FHS TOFS M-eTTAsousZ 
{80081101 10 spurs] 


-do jo syjos peuerp Ajoalsseorg 


104 SOIL SURVEY SERIES 1937, NO. 24 


The estimates in columns A under each crop indicate yields obtained 
under the prevailing practices. These, on most of the soils, include 
the use of small to moderate quantities of commercial fertilizers but 
generally do not include careful and intensive practices of soil man- 
agement in regard to the control of erosion, the incorporation of or- 
ganic matter, and the maintenance and increase of soil fertility and 
soil productivity. Columns B show the yields under more careful 
and intensive practices. These consist of a regular crop rotation, in- 
cluding growing legumes where possible, the use of barnyard and green 
manures, the ap Bontion of lime and liberal quantities of suitable 
commercial fertilizers, the installation of artifelal drainage where 
necessary, the use of improved varieties and high-quality seed, and, 
where needed, the use of mechanical measures, as contour tillage, strip 
eTODDInE, and terracing or constructing diversion ditches for erosion 
control. 

The estimates in table 7 are based primarily on interviews with 
farmers, the county agent, members of the Purdue University Agri- 
cultural Experiment Station, direct observation by members of the soil 
survey party, and results obtained on experimental farms by the ex- 
periment station. They are presented only as estimates of the average 
production over a period of years, according to the two broadly de- 
fined types of management. It is realized that they may not apply 
directly to specific tracts of land for any particular year, as the soils 
shown on the map vary somewhat from place to place, management 
practices differ slightly from farm to farm, and climatic conditions 
fluctuate from year to year. On the other hand, these estimates ap- 
pe to be as accurate as can be obtained without further detailed and 
engthy investigations and they serve to bring out the relative produc- 
tivity of the soils shown on the map. 

The soils are listed in table 8 by groups that conform in general to 
the color groups shown on the soil map. The groups are arranged in 
the approximate order of their general productivity. The rating com- 
pares the productivity of each of the soils for each crop to a standard— 
100. This standard index represents the approximate average acre 
yield obtained without the use of amendments on the more extensive 
and better soil types of the regions of the United States in which the 
crop is most widely grown. index of 50 indicates that, the soil is 
about half as productive for the specified crop as is the soil with the 
standard index. The standard yield for each crop shown in table 8 
(except vee apples, and pasture) is given at the head of its 
column. Soils given amendments, such as lime and commercial fer- 
tilizers, or soils improved by special practices, such as drainage and 
protective levees, and unusually productive soils have productivity 
indexes of more than 100 for some crops. 

The indexes for vegetables, apples, and pasture are comparative 
only for the soils within the county, and do not conform necessarily to 
standards set up for the country as a whole. Vegetables are not 
important commercially, except for melons on the Princeton soils and 
tomatoes on the smoother areas of the Miami and Russell soils and on 
the Crosby, Fincastle, and Brookston soils. Apples are not an im- 
portant crop. They are grown inextensively on areas of the Zanes- 
ville, Wellston, and Frederick soils. Because of the great variety of 
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uses of pasture, the apparent lack of a well-planned pasture program 
on many areas, and the extreme difficulty in estimating cow-acre-days, 
or pounds of beef an acre in a year, the ratings for pasture are induc- 
tive to a considerable degree and apply only within the county. 

General productivity grade numbers are assigned in the column 
“General productivity grade.” This grade is based on a weighted av- 
erage of the indexes for the various crops, the weighting depending on 
the relative acreage and value of the crops. If the weighted average 
is between 90 and 100, the soil is given a grade of 1; if it is between 
80 and 90, a grade of 2is given; and soon. In those instances in which 
the welche average is above 100 and less than 110, a grade of 1+ 
is given. In this county the grades are based largely on the indexes 
of the crops important on each soil. Because it is difficult to measure 
mathematically either the exact significance of a crop in the agricul- 
ture of an area-or the importance or suitability of certain soils for 
particular crops, perhaps too much significance may be given to the 
general productivity grades. 

The right-hand column of table 8, “Remarks on use and physical 
suitability for use,” gives additional information regarding the soils 
as grouped in relation to their use for agriculture. 

roductivity tables do not present the relative roles that soil types, 
because of their extent and pattern of distribution, play in the agri- 
culture of the county. The tables show the relative productivity of 
individual soils. They cannot picture in a given county the total 
quantitative production of eu by soil areas without the additional 
knowledge of the acreage of the individual soil types used for each 
of the specified cree 

Economic considerations have played no part in determining the 
Sao productivity indexes. They cannot be interpreted, therefore, into 
land values except in a very general way. Distance to market, relative 
prices of farm products, aa other factors influence the value of land. 
It is important to realize that productivity, as measured by yields, is 
not the only consideration that determines the relative worth of a 
soil for growing crops. The ease or difficulty of tillage and the ease 
or difficulty with which productivity is maintained, are examples of 
other considerations than productivity that influence the general de- 
sirability of soil for agricultural use. In turn, steepness of slope, 
presence or absence of stone, tillage resistance due to soil consistence 
or structure, and the size and shape of areas are characteristics that 
influence the relative ease with which soils can be tilled. Likewise, 
inherent fertility and susceptibility to erosion are characteristics that 
influence the ease in maintaining soil productivity at a given level. 
Productivity, as measured by yields, is influenced to some degree by 
all these and other factors, as moisture-holding capacity of the soil 
and its permeability to roots and water, and so they are not factors 
to be considered entirely separate from productivity, but on the other 
hand, schemes of land classification to designate the relative suitability 
of land for agricultural use generally give them some separate 
recognition. 

Some of the characteristics that influence the suitability of the soils 
of Morgan County for growing crops are given in table 9. 
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The relief on which a soil occurs very often is the principal factor 
determining its use and largely governs the yields that can be obtained. 
Although susceptibility to erosion may not necessarily control soil use, 
it does have a great influence on the maintenance of productivity. 
Again, the internal drainage condition of o soil may be the principal 
factor influencing its productivity. The larger part of the areas of the 
imperfectly drained, poorly drained, and very poorly drained soils in 
the county have been sufficiently drained artificially to permit growin 
the common farm crops. The pH of a soil is usually an indication o 
its lime requirement, although, in general, lighter textured soils re- 
quire less lime than do heavier textured ones having the same pH. 


FORESTS 


The various forested areas of Morgan County are described in the 
section on vegetation. The beech-maple, oak-hickory, and bottom- 
land hardwoods are the three main forest types or associations of the 
county. 

The ee originally the most extensive, covered most of the 
eastern and northern parts of the county, principally in the Early and 
Late Wisconsin drift regions. This ak tly sloping area is suited prin- 
cipally to agriculture. Probably less than 10 percent of it has a forest 
cover, mostly on nonarable slopes. The most valuable commercial 
species, yellow-poplar, maple, and walnut, have been cut, leaving little 
timber of commercial value. Most of the farm woods on arable land 
and the woodland on steep slopes are being pastured, preventing the 
natural regeneration of forest cover. The thickness of the stand, there- 
fore, een declines as the trees mature. Probably most of the 
timberland will eventually be converted to cropland and pasture. 

The oak-hickory type is most extensive in the southwestern part of 
the county. Many oF the narrow ridge tops, which were formerly 
cleared and cultivated, are now being abandoned because of low pro- 
ductivity and susceptibility to erosion. These areas are covered with 
briers, persimmon, and sassafras, and will eventually return to forest. 

In the bottom lands, timber grows mainly along stream channels, old 
bayous, and poorly drained areas. Probably less than 2 percent of 
these lands has a forest cover, and on such areas little change may be 
expected in the status of forestry. 

At present little attention is Tesing given to silvicultural practices 
that would increase the returns from forest land, although an increas- 
ing number of areas of woodland are being classified under a State law 
providing for an assessment of $1 an acre. Areas must be fenced and 
not pastured and adequately stocked when classified. On many wood- 
lands the trees are cut as soon as they reach tie-size. The timber in 
scattered areas, however, is usually cut when it reaches maturity. A 
few portable commercial sawmills are in use. 

Potential forest land lies mainly in the southern half of the county 
in a wedge-shaped area extending from Monrovia to the southern 
corners. In this area ue narrow ridge tops are common and result 
in many smal] irregular-s aped fields of little use as cropland. This 
location, together with low productivity and increasing erosion, in- 
creases the use of the land for forestry. In other places, timber might 
be grown more extensively on seriously eroded areas, This use might 


MORGAN COUNTY, INDIANA 113 


be classed as reclamation rather than forestry. The State forest that 
occupies a part of the Borden area south of Martinsville and other simi- 
lar areas might be used almost entirely for forestry, because of the 
small proportion of land suitable for cropping. Recently, interest in 
wildlife conservation has become more active. Of the methods that 
might be used to improve forest management, the exclusion of live- 
stock, selective cutting, and planting of adapted species offer the great- 
est possible returns. As bluegrass is not a apie to acid soils, 6 to 10 
acres of woodland are required to support one animal unit on the 
strongly acid nonfertile soils. Livestock does extensive damage to the 
young trees and prevents the growth of most seedlings. 


MORPHOLOGY AND GENESIS OF SOILS 


Soil is the product of the forces of weathering and soil development 
acting on the parent soil material deposited or accumulated by geo- 
logic agencies. The characteristics of the soil at any given point 
depend on (1) the physical and mineralogical composition of the 
parent material; (2) he climate under which the soil material has 
accumulated and has existed since accumulation; (3) the plant and 
animal life in and on the soil; (4) the relief, or lay of the land, and 
(5) the length of time the forces of development have acted on the 
material. The climate, and its influence on soil and plants, depends 
not only on temperature, rainfall, and humidity, but also on the 
physical characteristics of the soil or soil material and on the relief, 
which, in turn, strongly influences drainage, aeration, runoff, erosion, 
and exposure to sun and wind. 

Morgan County lies in the region of Gray-Brown Podzolic soils that 
occupies the east-central parts of the United States. Most of the soils 
have developed under a heavy forest cover of deciduous trees, with 
sufficient rainfall to wet the soil to an indefinite depth, so that a moist 
condition, except in short periods, is maintained throughout the profile. 
The climatic and biological conditions permit only a relatively thin 
surface accumulation of organic litter, and a few inches of dark- 
colored soil in the upper part of the profile. The surface mat of 
organic matter is thinner than in the Podzol region to the north, but 
thicker than in the Red and Yellow Podzolic region to the south. 
All soils, except certain of the poorly drained ones, are light-colored, 
ae low in organic content, and range from medium to strongly 
acid. 

The five different geologic formations, or sources of material from 
which the soil parent material is derived, are (3) Late Wisconsin 
ar drift, ob Early Wisconsin glacial drift, 3) Ilinoian glacial 

rift, (4) Borden or Knobstone (Lower Mississippian) sandstone, silt- 
stone, and shale, and (5) Harrodsburg (Middle Masstasippian) cherty 
limestone, 

The soils developed from or on drift material of the Late Wisconsin 
glaciation occur in the northeastern part of the county and in small 
areas in the extreme central-eastern part and in the central-northern 
part. The parent materials of the greater part of the soils are deposits 
of unconsolidated silt, sand, gravel, and clay left by the retreating ice 
sheet. Glaciofluvial outwash terraces—representing deposits made by 
waters from the receding glacier—occur along the valley of the West 

590857508 
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Fork White River and along the larger tributaries in the northern 
part of the county. Lime carbonates are leached to an average depth 
of about 36 inches. 

The soils developed from drift material of the Early Wisconsin 
glaciation occur in the eastern and northern parts, usually between 
areas of Late Wisconsin and Tllinoian glacial drift. The parent ma- 
terials are similar to those of the Late Wisconsin glaciation. Lime 
carbonates are leached to an average depth of about 45 inches. 

Soils developed from drift material of the Illinoian glaciation 
occupy the upland areas in the central and central-western parts of 
the county north of the West Fork White River, and relatively small 
areas south of the river. Lime carbonates are leached to a depth of 
120 to 140 inches. 

Figure 5 shows the depth of leaching of soils developed on Tllinoian, 
Early Wisconsin, and Late Wisconsin glacial till. 

The bedrock formations of Borden (or Knobstone) sandstone, silt- 

stone, and shale belong to the Lower Mississipian geologic age. They 
outcrop along the slopes in the region of Hlinoian glacial drift and are 
the surface formations in the central-southern part of the county and 
in small areas in the extreme northeastern and east-central parts. 
Bedrock formations of the Harrodsburg limestone, which outcrop in 
the southwestern part, belong to the Middle Mississippian geologic 
age. 
Terraces of old alluvium are adjacent to the smaller streams in 
the regions of Illinoian drift and Borden sandstone, siltstone, and 
shale. Lake-deposited clays of Early and Late Wisconsin glaciations 
occur in the vicinity of Martinsville and southeastward. Caleareous 
alluvium lies adjacent to the West Fork White River and the tributary 
streams in regions of Early and Late Wisconsin drift; slightly to 
medium acid alluvium occupies the smaller bottoms in the region of 
cherty limestone and Tllinoian drift; and strongly acid alluvium 
occurs adjacent to the smaller streams in the regions of I!linoian drift 
and Borden sandstone, siltstone, and shale. 

The soils of Morgan County are classified and discussed on the basis 
of their characteristics as (1) zonal soils, (2) intrazonal soils, and 
(3) azonal soils." 

he zonal soil group includes soils having well-developed soil char- 
acteristics that reflect the active factors of soil genesis—climate and 
vegetation. They are represented by Gray-Brown Podazolic soils, 
which may be divided into three subgroups: (1) Those having normal 
ABC profiles; (2) those having ABYC profiles; and (3) those having 
ABYC profiles with suggestions of an x horizon.” 

In the first subgroup the eluviated A horizon is light yellowish 
brown or brown; the illuvated B horizon is brown, vellewiah brown, 
or brownish yellow; and the C horizon is composed of physicall 
weathered rock materials that are partly chemically weathered. 
The second subgroup has A_and B horizons similar to those of the first 
subgroup, with a thicker B horizon (designated as the Y horizon in 
the Indiana system of horizon designation), consisting of strongly 


 BaLDWIN, M., KELLOGG, C. B., and THorP, J. som CLAssisicaTion, U. 8. Dept. Agr. 
Yearbook 1938 (Soils and Men) : 979-1001. 1938. 

12 Based on The Story of Indiana Soils, by T. M. Bushnell, associate in agronomy, Depart- 
ment of Agronomy, Purdue University Agricultural Experiment Station. 
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physically and chemically weathered parent material ; and a C horizon 
underlying the Y similar to that in the normal ABC profiles. 
The third subgroup has normal A and B horizons; a suggestion of a 
claypan development (designated as the X horizon in the Indiana 
system of horizon designation) ; and a normal C horizon. It repre- 
sents a transition from the Gray-Brown Podzolic soils to the 
Planosols. 


DEPTH OF LEACHING OF SOILS DEVELOPED ON GLACIAL TILL 


ILLINOIAN GLACIAL TILL 


Total number of observations, 7 
Average depth to calcareous till, 13! inches 


40 
30 
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10 
~ 0 
KF 
Fa EARLY WISCONSIN GLACIAL TILL 
= Total number of observations, 209 
Average depth to colcareous till, 49.2 inches 
~ 40 
2 
5 dl 
S 20 
s | | 
8 SH eint | | 


LATE WISCONSIN GLACIAL TILL 
Total number of observations, 102 
Average depth to calcareous till, 36 7 inches 


DEPTH TO GALGAREOUS TILL (INGHES) 


Ficurn 5.—Frequency diagram on percentage basis, showing depth of leaching 
of soils developed from calcareous till in Morgan County, Ind. 
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The intrazonal soil group includes soils having more or less well- 
developed soil characteristics that reflect the dominating influence 
of some local factor of relief, parent material, or age over the normal 
effect of the climate and vegetation. This group includes the Plano- 
sols, semi-Planosols, and Wiesenbéden soils. 

The Planosols have ABXYC profiles. They have more or less 
normal A and B horizons, except in the very poorly drained members. 
Immediately below the B horizon (if present) is a thin light-gray silty 
horizon varying in thickness from a fraction of an inch to a few inches. 
Streaks or “tongues” of this material extend downward into the im- 
mediately underlying X horizon, or claypan. This layer is always 
more or less mottled, has somewhat ill-defined columnar structure, and 
apparently develops best on flat relief after long exposure to soil- 
forming processes, and an oscillating ground-water table probably 
contributes to its formation. The Y horizon, which lies beneath the 
X, is similar to that layer, and is underlain by the C horizon, which 
consists of slightly weathered parent material. Where geologic ero- 
sion is encroaching on the old peneplain, lowering the water table and 
developing a mature relief, there is often a progressive transition from 
the ABXYC profile to the ABYC and the ABC. Here there is a 
tendency for the X, or claypan, horizon to be gradually lowered by 
copper processes, to conform to the slope, and eventually to 

isappear. 

4 semi-Planosols have ABXYC, ABYC, or ABC profiles. In the 
ABXYC pews the X, or claypan, horizon is weakly developed, and 
there may be only a slight heaviness in the B horizon. 

The Wiesenbodens are dark-colored soils of normally poorly 
drained depressions and are classified as having HMU soil profiles in 
the Indiana system of horizon designation. The very dark brownish- 
gray to nearly black H horizon is high in humus content; the under- 
lying M is characterized by being gray to light gray in the more poorly 
drained members of the group, Teorenied by the true Wiesenboden, 
and mottled gray, yellow, and rust brown, with gray predominating 
in the less poorly drained members, represented by the timbered 
Wiesenboden; and the U represents the relatively unmodified under- 
lying mineral material. As drainage and relief change, a progres- 
sive transition from the HMU profile to the ABXYC is probable. 
Few HMU profiles occur in areas of Illinoian drift; appreciable ones 
are in areas of Early Wisconsin drift; and often extensive ones in 
areas of Late Wisconsin drift. 

Azonal soils, or those that do not have well-developed soil character- 
istics, include the Lithosols and Aluvial soils of this county. The 
Lithosols are relatively thin soils developed on steep slopes where run- 
off is rapid and geologic erosion has been sufficiently rapid to counter- 
balance soil-forming processes. The soil consists largely of a mixture 
of rock fragments with a smaller proportion of chemically weathered 
materials. Eluviation is not pronounced, and there is little evidence 
of illuviation. This has an AG profile. 

The Alluvial soils include recent deposits of materials that in most 
cases are subject to additional water deposits. Thus soil-forming 
processes have not yet had time to bring about the development of 
eluviated and illuviated horizons, except in the higher lying areas, 
where there may be a slight development. 
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Table 10 classifies the soil series of Morgan County by great soil 
groups, natural drainage conditions, drainage groups, profile horizons, 
and underlying material. 


TABLE 10.—Soil series of Morgan County, Ind., showing great soil groups, drain- 
age, profile horizons, and underlying material 


Great soil group? 
and series 


ZONAL SOILS 


Gray-Brown Pod- 
zolic soila: 
Cincinnati..... 


Markland... --- 


Profile 
Natural drainage group desig- 
conditions ! naceie: | nation « 
‘Well drained........ IV.....- ABYC 


Well b excessively 
drained. 


Well to excessively | V__.--.- ABYC... 

drained. 
‘Well drained.......- Iv...-.-] ABO_.... 
meesWOsccscs-coescces, IVizeses ABO..... 
ABC..... 


Underlying material 


Tunolan till (calcareous). 
Ilinolan drift (partly stratified). 


Do. 
Early Wisconsin till (calcareous). 
Late Wisconsin till (calcareous). 
Loose permeable Early and Late Wis- 
consin drift {ealearecus) 
Shallow Tlinolan till over cherty lime- 
stone. 


Cherty limestone of Harrodsburg form- 
ation. 


Sandstone and shale of Borden (Knob- 
stone) formation, 


Do, 

Wind-deposited sands. 

Clay, silt, and sand outwash material 
(noncalcareous ). 

Sand and att outwash material (nen- 


calcareous, 
glackewater Mas (aight: 


calcareous) 
Stratified silt, sand, , and gravel 
(calcareous). 
Gravel of Wisconsin age, leached 3 to 5 


feet (calcareous). 


INTRAZONAL 8OILS 


Good external; good | IT...... ABYC 
to imperfect in- (some 
ternal. X). 


Fincastle... _-.- 


Crosby... 
Ayrshi 
T 


aes do.__......---.-.] TI_...-_] ABK YC. 

ssa do......-----.---] III..-...] ABKYC_ 

-- Tmperfect Sassanid i 6 eepeeeee ABYC... 
d 


See foothotes at end of table. 


Tilinoian till (calcareous). 
ne 
0. 


"] Clay, ail, and sand outwash material 


(noncalcareous). 

Late Wisconsin till (calcareous). 

Early Wisconsin till (calcareous). 

Clay, silt, and sand outwash material 
(noncaleareous). 


Tilinoian till (calcareous). 


Cherty limestone of Harrodsburg form- 

ation. 

Sandstone and shale of Borden (Knob- 
stone) formation. 

Clay, silt, and sand outwash material 
(noncalcareous). 

Early Wisconsin till (calcareous). 

Late Wisconsin till (calcareous). 

Wind-deposited sands. 

Sand al and silt outwash material (noncal- 


us). 
Slack-w water clay (highly calcareous). 
Stratified clay, silt, sand, and gravel 
(highly calcareous). 
Clay and silt lecustrine materials (cal- 
careous). 
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Tas _e 10.—Soil series of Morgan County, Ind., showing great soil groups, drain- 
age, profile horizons, and underlying material—Continued 


INTRAZONAL SOILS—Continued 


Great soil 1 | Natural drat Prone. | Profle 
reat soll group atural drainage grou, 5 
and series conditions # deste plese i Underlying material 
nation 
Wiesenbiden 
(timbered) 
Brookston_..... Very poorly drained.| VIII....! HMU-_..| Early oe Late Wisconsin drift (cal- 
eareous). 
Washtenaw !....) Poor to very poorly | VHT DHMU.. Do. 
drained. oud 
Ragsdalo._--..- Very poorly drained. VIil._..| HMUL... Wind-deposited sands 
Montgomery__.|.....do._ VHI -.. Slack-water clay (highly calcareous). 
Mahalasville. .. VHT. ..- Stratified silt, sand, and clay, with some 
gravel (calcareous). 
Monrovia.--_--.|----. (0 (cannes Ree VOI... Clay and silt lacustrine materials (cal- 
careous). 
‘Wilesenboden: 
Abington.......|_...- (eee IX Se 2c HMU....| Clay, silt, sand, and gravel of Wisconsin 
age (calcareous). 
Plano..._..-..-].-.-- eee TX wees HMU....| Clay and silt lacustrine materials (cal- 
careous). 
AZONAL SOILS 
Lithosols: 
Musk AC Lecce. Sandstone, siltstone, and shale of Bor- 


ingum..-.} Well to excessively | VI_..... 
drained. 
Allugial soils. 


den (Knobstone) formation. 


Well drained_- Neutral alluvium from Wisconsin drift. 


wecial do. Do. 

Moderately Do. 

drained. 
-| Imperfectly drained. Do. 

Well drained. __ .| Slightly to medium acld mixed alluvium 
from Illinoian drift, Harrodsburg 
limestone, and Borden sandstone, 
siltstone, and shale. 

Wilbur......... Moderately well | HT_..... DDD.... Do. 

drained. 

Wakeland...._. Tmperfectly drained.| II-..--.. DDD.... Do. 

Pope.._-.------ Well drained_.._....| IV-_.....| DDD___.} Strongly acid mixed alluvium from 
Borden sandstone, siltstone, and shale 
and Ilinolan drift 

Philo__..------- Moderately well | ITI...... DDD.... Do. 

drained. 
Stendal....._.. Imperfectly drained.| Il-..-__. DDD.... Do. 
Atkins..-...... Poorly drained....-. Ieseesees DDD.... Do. 


1 Grouping based on soil classification defined in Soils and Men, Yearbook of .U. 8. Dopt. of Agr., 1038. 

2 Drainage conditions existing before improvements, most areas of soils classified as having imperfect, 
poor, and very poor drainage conditions have been artificially drained. 

+ Based on The Story of Indiana Soils by T M. Bushnell, Department of Agronomy, Purdue University Agri- 
cultura! Experlment Station, Groups VIII and IX include very poorly drained depressional soils with an 
accumulation of organic material in the surface horizons; group I nearly level poorly drained soils without 
organic accumulation and with eluviated and iluviated horizons; group IE nearly level to gently undulating 
imperfectly drained sofls, mottling occurs in the lower A horizon, group III nearly level to gently sloping 
moderately well-drained soils, mottling occurs in the B, or Bs horizons, group IV undulating to strongly 
rolling well-drained soils; group V level to rolling well to excessively drained solls, characterized by loose 
porous substratum of gravel or sand, and group VI sloping to steep and well to excessively drained soils; 
geologic erosion has prevented soil development. 

‘ Based on Indiana system of horizon designation. The X horizon includes the claypan, or siltpan, and is 
@ part of the B horizon; Y horizon includes the lower B horizon that is silty in character, H horizon 
mee the humus or organic-bearing horizons in the VIII and IX drainage profiles; M horizon is the 
modified mineral subsoil below the H horizon, U horizon is the unmodified geologic deposit below the 
M horizon; and D horizon refers to various depositional layers in alluvium. 

$ Washtenaw solls consist of local overwash on soils in the VIII and IX drainage profile groups. 
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GRAY-BROWN PODZOLIC GROUP 


The Gray-Brown Podzolic group includes the well-drained and well 
to excessively drained soils of the uplands and terraces. 


WELL-DRAINED GRAY-BROWN PODZOLIC SOILS 


The well-drained Gray-Brown Podzolic soils are of the Russell, 
Miami, Cincinnati, Frederick, Grayford, Wellston, Zanesville, Elkins- 
ville, Markland, and Martinsville series. 

Russell silt loam is a zonal soil developed on Early Wisconsin drift 
material. In a wooded area consisting of a good stand of maple, 
located in sec. 4, T. 11 N., R. 2 E. the following profile of this type 
was observed. 


Ao. About %-inch accumulated layer of partly decayed leaves, stems, twigs, 
and other forest litter. Reaction, neutral. 

A;. 0 to 2 inches, dark-brown smooth mellow silt loam. The organic-matter 
content is relatively high, and there is a mass of fine feeder tree roots. 
Reaction, medium acid. 

A; 2 to 5 inches, yellowish-brown friable medium granular silt loam. Nu- 
merous small tree roots are present. Reaction, medium acid. 

A;;. 6 to 8 inches, brownish-yellow to yellowish-brown medium granular fri- 
able silt loam. The granules are firm but not hard and may be easily 
broken when moist into minute particles, Reaction, medium acid. 

B,. 8 to 18 inches, brownish-yellow moderately friable silty clay loam. The 
material breaks into subangular aggregates of 4 to ¥ inch in diameter. 
Reaction, medium acid. 

Bs. 18 to 23 inches, yellowish-brown silty clay loam that breaks into subangular 
aggregates about % Inch in diameter. A few small pebbles, chiefly 
quartz, are present. Reaction, strongly acid. 

B::. 23 to 36 inches, brownish-yellow moderately compact silty clay loam. A 
thin gray coating of colloidal clay is present on many of the cleavage 
faces, giving a slight mottled appearance to the material in place. This 
coloration disappears when the material is crushed. Reaction, medium 
acid. 

Bs (Y¥.) 36 to 45 inches, brownish-yellow compact gritty silty clay loam. The 
material breaks into irregular-shaped and variable-sized pieces, and many 
of the cleavage faces have a thin coating of grayish-brown or gray col- 
loidal clay. The upper part of this layer is medium acid and the lower 
Part is slightly acid. 

C. 45 to 73 inches +, gray and yellow calcareous glacial till, consisting of 
unassorted silt clay, pebbles, and rocks. This represents the parent 
soil material. 

Miami silt loam is developed on Late Wisconsin drift. It differs 
from the Russell soils in that the A and B horizons contain more grit 
and small pebbles, the Y horizon is absent, and the depth to the calcar- 
eous C, or parent, soil material is only about 36 inches. 

Cincinnati silt loam is developed on Illinoian drift. It differs from 
Russell soils in color and number of horizons and in depth and degree 
of leaching of bases. Both the A and B horizons are strongly acid and 
are silty. A weakly developed siltpan, or X horizon, is present at a 
depth of about 36 inches in some areas. The Y horizon, representing 
the material between the main B and the C, is brownish-yellow to yel- 
low silty material in the upper part and mottled yellow and gray in 
the lower. The calcareous C horizon, or parent soil material, lies at 
a depth of 120 to 150 inches. 

Developed on cherty limestone of the Harrodsburg formation, Fred- 
erick silt loam occurs on rolling topography. It has an ABYC 
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profile. which resembles Russell silt loam except that there is, in places, 
a thin X, or claypan, development. The A horizon is light yellowish- 
brown and overlies the compact yellowish-brown to reddish-brown 
Bhorizon. The Y, or lower B, horizon is usually silty clay loam that 
rades to silty clay at a depth of 1 to 3 feet. It contains a few rock 
ragments. mee bedrock lies at an average depth of 96 inches. 
rayford silt loam is developed on thin deposits of Illinoian till 
over Harnodcbure cherty limestone. The material has been leached 
of lime carbonates to a depth of 72 to 84 inches. The B horizon is 
more friable than that of Frederick silt loam and is usually developed 
in limestone material. 

Wellston silt loam is developed on Borden sandstone and shales on 
narrow ridge tops. The A horizon is light yellowish-brown friable 
silt loam underlain by a well-oxidized yellowish-brown B horizon. 
Bedrock of sandstone and shale lies at a depth of about 30 inches. 

Developed on Borden sandstone and shale, Zanesville silt loam oc- 
curs on the broader or rounded ridge tops. The A and upper B hori- 
zons are similar to those of Wellston silt loam, but a claypan, or X 
horizon, is developed at a depth of 30 to 36 inches. This layer is under- 
lain by the silty Y, or lower B, horizon, and bedrock of sandstone and 
shale occurs at a depth of 5 or 6 feet. 

Occurring on low terraces in the regions of Illinoian drift and 
Borden sandstone and shale, Elkinsville silt loam is developed on 
stratified silts and sands. It is similar to Cincinnati silt loam, except 
that the lower B, or Y, horizon is more silty, and the C horizon is 
stratified silt and clay. 

Developed on heavy calcareous slack-water clays, Markland silt loam 
has smooth light yellowish-brown A horizons, a brownish-yellow 
compact B horizon, and a heavy smooth calcareous gray and yellow 
clay C horizon. The depth of leaching, or the depth to the C horizon, 
is about 40 inches. Areas adjacent to Morgantown soils have a thin 
layer of loamy material on the surface. 

Martinsville soils are developed on glaciofluvial terraces consisting 
of stratified calcareous silt, clay, and sand of Wisconsin age. They 
have light eae aac A horizons and yellowish-brown or 
brownish-yellow friable B horizons and are leached of free calcium 
carbonates to a depth of about 40 inches. 


WELL TO EXCESSIVELY DRAINED GRAY-BROWN PODZOLIC SOILS 


The well- to excessively drained Gray-Brown Podzolic soils are of 
the Fox, Bellefontaine, Danes. Parke, Morgantown, and Princeton 
series. They have well- to excessively drained surface soils and are 
underlain by loose sand and gravel. 
Fox soils are developed on glaciofluvial outwash plains and valley 
terraces of Wisconsin age. The following profile description of Fox 
loam, taken in a cultivated field, is representative: 
A. 0 to 7 inches, light yellowish-brown to brown friable mellow loam. 
Reaction, slightly acid. 

As 7 to 11 inches, light yellowish-brown friable medium granular loam. 
Reaction, medium acid. 

B:. 11 to 16 inches, yellowish-brown clay loam. The material breaks into 
subangular aggregates 4% to % Inch in diameter. It is moderately 
sticky when wet and hard when dry. Reaction, medium acid. 
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B;. 16 to 32 inches, yellowish-brown or weak reddish-brown waxy and gravelly 
elay loam. The material breaks into irregular-sized angular pieces. 
It is plastle and sticky when wet and hard when dry. Reaction, 
medium acid. 

B,;. 32 to 39 inches, yellowish-brown or weak reddish-brown clay loam, con- 
taining a larger proportion of gravel and sand than the layer above. 
Reaction, medium acid. 

Ba. 39 to 42 inches, dark-brown gravelly clay loam that breaks into irregular 
chunks. Reaction, neutral. 

C. 42 inches +, gray and yellow loose stratified calcareous grave] and sand. 

Bellefontaine loam occupies rolling morainic and kame areas in the 
Wisconsin drift areas. The profile is similar to that of Fox soils, 
but there is less uniform horizon development, and the loose sand 
and gravel of the C layer is usually cross-bedded, rather than hori- 
zontal-bedded as in Fox soils. Bellefontaine soils associated with 
Early Wisconsin drift have a somewhat more acid profile than those 
associated with Late Wisconsin drift. 

Banta silt loam is developed on kame topography from Illinoian 
glacial drift material, The A and B horizons are smooth silt 
material, and few if any pebbles are present, suggesting very thoroug! 
weathering and decomposition. The B horizon contains less gravel 
and is more silty than the B horizon of Fox soils. The C horizon 
consists of ie alas siliceous loose gravel. The entire profile is 
very strongly acid. 

ccurring in various areas throughout the Tlinoian drift, Parke silt 
loam differs from Banta silt loam _in having developed on sandy 
clay material, usually gravel-free. The A horizon is light yellowish- 
brown friable material, and the upper B horizon is yellowish-brown 
friable silty material. The lower B, or Y, horizon is yellowish-brown 
to weak reddish-brown clay loam and extends to a depth of about 180 
inches. The C horizon, or underlying material, is either partly as- 
sorted sand and silt or calcareous glacial till. The A, B, and Y 
horizons are strongly acid. 

Developed on strongly leached glaciofluvial outwash material, Mor- 
gantown soils are probsuly of Illinoian age. They occur on high ter- 
races, usually less than 25 feet below the general level of the Ilinoian 
till plain. The A and upper B horizons are rather uniformly silty 
material. At a depth of 40 to 50 inches is the lower B, or Y, horizon 
consisting of somewhat stratified silt, clay, and sand that is underlain 
by stratified abe and sand at a depth of 120 to 144 inches. The 
A, B, and Y horizons are medium to strongly acid in reaction. 

Princeton soils are developed on wind-deposited sands and silts and 
occur along the bluffs throughout the valleys of the West Fork White 
River. Profile development has produced ABYC horizons. The clay 
accumulation in the B horizon is variable, and is underlain by rather 
loose fine sand representing the Y¥ horizon. The C horizon of yellow 
aan gray calcareous fine sand lies at an average depth of about 60 
inches. 


PLANOSOLS 


The Planosols group includes the imperfectly and pone drained 
soils of the Vigo, Avonburg, Loy, Bartle, Delmar, Bethel, and Peoga 
series. 
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IMPERFECTLY DRAINED PLANOSOLS 


The imperfectly drained Planosols include Vigo, Avonburg, and 
Bartle soils. 

Vigo silt loam occurs on nearly level interstream areas in the Illi- 
noian drift region. The following profile description of this type, 
taken in sec. 3, T. 12 N., R. 2 W. under bluegrass vegetation, is rep- 
resentative: 


At. 0 to 7 inches, light brownish-gray to yellowish-gray smooth fine granular 
silt loam. A few hard iron-brown concretions are present on the surface 
and throughout the horizon. Reaction, very strongly acid. 

A, 7 to 9 inches, light brownish-gray smooth friable silt loam, spotted and 
blotched with rust brown. Reaction, strongly actd. 

B.(X:). 9 to 16 inches, mottled gray and yellow silty clay. The material 
breaks into blocky aggregates % to 114 inches in diameter and is plastic 
when wet and hard when dry. Reaction, strongly acid. 

B.(X2). 16 to 29 inches, mottled gray and yellow silty clay that breaks into 
blocky aggregates 114 to 38 inches in diameter. The material has good 
vertical columnar structure, with the vertical axis two or three times 
the horizontal axis. Many of the cleavage faces have a thin coating of 
gray or rust-brown colloidal clay. This horizon is compact and im- 
pervious to water. Reaction, strongly acid. 

B::(¥:). 29 to 48 inches, mottled gray, yellow, and brown silty clay loam with 
pockets and blotches of light gray. The lower part of the horizon is 
somewhat gritty, and a few small pebbles are present. Reaction, medium 


acid. 

B::(Y2). 48 to 96 inches, mottled brown and gray gritty clay loam that breaks 
into irregular chunks. More pebbles are present than in the layer 
above. Reaction, medium acid. 

B(¥:). 96 to 144 inches, mottled gray and yellow gritty clay loam, breaking 
into massive chunks. Numerous small pebbles and a few rocks are 
present. Reaction, slightly acid. 

C. 144 inches +, gray compact calcareous till consisting of silt, clay, sand, 
and rock particles. 


Avonburg silt loam is developed on nearly level relief in the Tlinoian 
glacial till regions that lie south of the West Fork White River. It 
differs from Vigo silt loam chiefly in the occurrence of the X horizon, 
or claypan, at a depth of 30 to 40 inches and in the presence of a thin B 
horizon between the A and X horizons. 

Bartle soils are developed from stratified silt and clay on low ter- 
races of the Illinoian glaciation. The soil profile characteristics are 
similar to those of Avonburg silt loam, except that the X, or claypan, 
horizon is not so well developed. 


POORLY DRAINED PLANOSOLS 


The poorly drained Planosols include the Delmar, Loy, Bethel, and 
Peoga soils. 

Developed on Early Wisconsin till, Delmar silt loam occurs on nearly 
level areas. The following description of this type is representative: 


Ao. %4-inch accumulated layer of partly decomposed forest litter. 

Ax. 0 to 3 inches, dark brownish-gray smooth fine granular silt loam with a 
relatively high organic content. Reaction, neutral. 

A; 3 to 12 inches, Hght-gray smooth silt loam with rust-brown stains and spots. 
Small hard rounded concretions are numerous. Reaction, medium acid. 

B,. 12 to 18 inches, light-gray silty clay loam with numerous rust-brown spots 
and blotches and small rounded concretions. The material breaks into 
subangular aggregates about % inch in diameter. Reaction, strongly acid. 
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B,. 18 to 32 inches, mottled gray, yellow, and brown silty clay loam. The 
material breaks into subangular aggregates % to 2 inches in diameter. 
The upper part of the horizon is smooth, but the lower part is somewhat 
gritty and a few small pebbles are present. Reaction, strongly acid. 

B;(¥:). 32 to 45 inches, mottled gray and yellow gritty silty clay loam contain- 
ing an Increasing number of smal] pebbles and an occasional large stone. 
Reaction, medium acid. 

C. 45 inches +, gray and yellow somewhat friable calcareous till composed of 
silt, clay, sand, and rock fragments. 


Loy silt loam occurs on nearly level relief or in slight depressions in 
the region of Ilinoian glacial till. Like Vigo silt loam, with which it 
is closely associated, this soil has an AX YC profile. The A horizon is 
light gray in color, and silty in character, The X, or claypan, horizon 
is similar to that of Vigo silt loam, and calcareous till underlies the 
friable Y horizon at a depth of 140 to 170 inches. Small rounded iron 
concretions are present, on the surface and throughout the upper 
horizons. 

Developed on glacial till of Late Wisconsin age, Bethel silt loam 
differs from Delmar silt loam in having a gritty B horizon, in the 
absence of a Y horizon, and in the occurrence of calcareous till at a 
depth of 28 to 36 inches. 

Developed from stratified silt and clay, Peoga silt loam is on low 
terraces of the IIlinoian glaciation. The soil profile characteristics 
are similar to those of Loy silt loam, except that the X horizon or clay- 
pan occurs at a depth of about 30 inches. 


SEMI-PLANOSOLS 


The semi-Planosols include moderately well-drained and imperfectly 
drained soils of the Gibson, Bedford, Tilsit, Pekin, Fincastle, Crosby, 
Ayrshire, Taggart, McGary, Whitaker, and Gregg series. 


MODERATELY WELL-DRAINED SEMI-PLANOSOLS 


The moderately well-drained semi-Planosols include the Gibson, 
Bedford, Tilsit, and Pekin soils. 

Gibson silt loam is developed on nearly level to undulating areas in 
the Illinoian glacial till regions. The following profile description 
is representative of this soil under a wooded cover: 


A». About 44-inch accumulated layer of partly decomposed leaves, twigs, and 
other forest litter. 

A, Oto \% inch, dark-gray friable fine granular silt loam, relatively high in 
organic content, and containing numerous fine feeder tree roots. 
Reaction, medium acid, 

A;. 4% to 6 inches, light brownish-yellow friable medium granular silt loam. 
The material has a phylliform or thin platy structure. Numerous small 
roots are present. Reaction, strongly acid, 

As: 6 to 12 inches, light brownish-yellow friable silt loam. There is some 
suggestion of thin platy structure, and the material breaks into firm but 
not hard coarse granules. Numerous dark-gray small worm casts are 
present, Reaction, strongly acid. 

B,. 12 to 18 inches, light brownish-yellow to pale-yellow friable silt loam that 
breaks into subangular aggregates about 4 tnuch in diameter. A few 
rust-brown spots are present, and a thin coating of gray or brown col- 
loidal clay is on some of the cleavage faces. Worm activity is low, 
and the number of roots present is less than in the layers above. 
Reaction, very strongly acid. 
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B,. 18 to 80 inches, mottled gray and yellow silty clay loam that breaks into 
subangular aggregates 144 to 1 inch in diameter. The material is hard 
when dry and sticky when wet. Reaction, very strongly acid. 

Ba; (X). 30 to 38 inches, mottled gray and yellow silty clay loam with irreg- 
ular rust-brown spots and blotches. The material breaks into blocky 
aggregates that have some suggestion of vertical columnar structure. 
These aggregates are 144 to 3 inches in dlameter, with the vertical axis 
often two or three times the length of the horizontal axis. A thin coating 
of light-gray colloidal clay !s on many of the cleavage faces. Reaction, 
very strongly acid. 

Baa (Y¥:). 38 to 75 inches, mottled yellow, brown, and gray silty clay. The 
material has no definite breakage, und the various-sized and irregular- 
shaped pieces may be rather easily crushed into coarse granular material. 
Some grit, consisting of partly weathered small rock fragments in the 
lower part of this horizon, and a few soft small rounded very dark- 
brown concretions are present. Reaction, strongly acid. 

B, (¥,). 75 to 140 inches, gray, yellow, and brown gritty silty clay containing 
a few small well-weathered pebbles and small stones. Reaction, slightly 
to medium acid. 

C. 140 inches +, gray and yellow friable calcareous till composed of unassorted 
silt, clay, sand, and rock fragments, 

Variations in this type are in the texture of the lower B horizon, the 
apt to and thickness of the X horizon, and the depth to calcareous 
till. Occurring north of the West Fork White River, this soil is asso- 
ciated with Vigo silt loam and has an X development at a depth of 
18 to 30 inches, whereas that occurring south of the river associated 
with Avonburg silt loam has a more friable B horizon, and the X 
horizon occurs at a lower depth. ; 

Bedford silt loam, developed on cherty limestone of the Harrods- 
burg formation, occurs on nearly level to undulating areas and on the 
broader ridge tops of the Mitchell Plain. The B horizon is moderately 
compact and mottled at a depth of 20 to 30 inches. The X, or lower 
B, horizon, when present, is heavy compact silty clay. One or two 
feet of reddish-brown tough plastic clay overlies the cherty limestone 
bedrock, which lies at a depth of 90 to 120 inches. The entire profile 
is strongly acid to within a few inches of the bedrock. 

Occurring on nearly level to undulating topography on the broader 
poe tops of the Borden region, Tilsit silt loam is developed on inter- 
bedded sandstone and shale, which lie at a depth of 60 inches or more. 
The A horizon is similar to that of Zanesville silt loam, and the upper 
B layer is light brownish-yellow silt loam. The X, or lower B, horizon 
is not so well developed as in Gibson silt loam, and the Y horizon is 
a and somewhat friable. 

eveloped from acid alluvium in low terrace positions in the regions 
of Illinoian till and sandstone and shale, the soil profile of Pekin silt 
loam is similar to that of Gibson silt loam, except that the X horizon 
is not so well developed, the material is more uniformly aly and the 
C, or underlying material, consists of silt and fine sand. he entire 
profile is strongly acid in reaction. 


IMPERFECTLY DRAINED SEMI-PLANOSOLS 


The imperfectly drained semi-Planosols include the Fincastle, 
Crosby, McGary, Ayrshire, ha ae Whitaker, and Gregg soils. 

The Fincastle soils are developed on glacial till of the Early Wis- 
consin age. They have ABYC horizons, and have been leached of free- 
lime carbonates to a depth of about 48 inches. The A and upper B 
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horizons are smooth and free of coarse-textured material. The B ho- 
rizon is somewhat compact and impervious to moisture movement, with 
a slight siltpan development. The Y, or lower B, horizon is friable 
gritty material, and the C horizon consists of unassorted calcareous 
silt a sand, and rock fragments. 

Deve oped on nearly level to undulating topography from Late Wis- 
consin till, Crosby silt loam has an ABC profile and has been leached 
of free-lime carbonates to a depth of about 36 inches. The A and B 
horizons are not so silty or so acid as the corresponding horizons of 
the Fincastle soils, the Y, or lower B, horizon is absent, and calcareous 
till is present at an average depth of about 36 inches. 

McGary silt loam occurs on stratified clays, probably lacustrine 
deposits, of the Wisconsin and probably Ilinoian glacial periods. The 
brownish-gray smooth A horizon extending to a depth of 8 to 10 inches 
is underlain by the mottled gray and yellow compact B horizon. Cal- 
careous smooth clay, representing the C horizon, lies at a depth of 36 
to 48 inches. 

Ayrshire loam is developed on nearly level relief from wind-depos- 
ited material associated with the Princeton soils. The upper B horizon 
is mottled gray and yellow sandy clay loam, with a somewhat impervi- 
ous clay layer occurring above the calcareous sand and silt represent- 
ing the C horizon that lies at a depth of 60 inches or more. 

ccurring on high terraces of [linoian outwash material, Taggart 
silt loam consists of stratified silt and clay overlying sand and gravel. 
The A and upper B horizons are similar to the corresponding horizons 
of Avonburg silt loam, and the X horizon, or siltpan, is not so well 
developed as it is in the above-mentioned soil or is absent. The Y, or 
lower B, horizon consists of thin stratified layers of sand and silt, and 
the C horizon, which lies at depths of 144 inches or more, consists of 
assorted sand, silt, and gravel. The entire profile is strongly acid. 

Whitaker soils have developed on stratified silt, sand, clay, and, in 
some instances, gravel of the Wisconsin glacial period, and have been 
leached of free lime carbonates to a depth of 48 to 60 inches. The soil 
profile is similar to that of Fincastle soils, except that the C horizon 
consists of stratified calcareous sand, silt, clay, and gravel. 

Gregg silt loam is developed on lacustrine silts and clays of the Wis- 
consin glacial period. The B horizon is compact silty clay or clay and 
is somewhat impervious to water. Calcareous silts and clays occur at 
a depth of 60 inches or more. 

e pH values of Gregg silt loam and Monrovia silty clay loam are 
given in table 11. 


Taste 11—pH determinations of Gregg silt loam and Monrovia siliy clay loam 
from Morgan County, Ind. 


Soil type and sample No. Depth} pH Soil type and sample No. Depth | pH 


Gregg silt loam: 
2856187. _ 


1 Determinations made by E. H. Bailey, assistant soil technologist, Division of Soil Survey, Bureau of 
Plant Industry, Soils, and Agricultural Engineering, by the hydrogen-electrode method. 
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WIESENBODEN GROUP 


The Wiesenboden group includes soils now timbered and those that 
have a grass vegetation. 


TIMBERED WIESENBODEN SOILS 


The timbered Wiesenboden group, approaching the Half Bog soils, 
are of the Brookston, Washentaw, Ragsdale, Montgomery, Mahalas- 
ville, and Monrovia series. _ ; 

Brookston soils occupy slight depressions in the regions of Early 
and Late Wisconsin till. The following is a typical profile of Brooks- 
ton silty clay loam: 

(HH). % to % inch, accumulated layer of leaves, twigs, and other forest litter. 

(Ha). 0 to 44 inch, very dark-gray fine granular silt loam containing a high 
percentage of organic matter and numerous small feeder tree roots. Re- 
action, neutral. 

(Hs). 44 to 5 inches, dark-gray coarse granular silty clay loam relatively 
high in organic content and containing numerous fine feeder tree roots, 
Reaction, very slightly acid. 

(Hz). 5 to 14 inches, dark brownish-gray heavy silty clay loam that breaks 
into small angular aggregates 14 to % inch in diameter. A few small 
pebbles are present. Reaction, neutral. 

(Mi). 14 to 21 inches, mottled gray and yellow plastic silty clay breaking 
into angular pieces % to 21% inches in diameter and containing much 
grit and numerous pebbles. It ts sticky when wet and hard when dry. 
Reaction, neutral. 

(M:). 21 to 60 inches, intensely mottled gray and yellow heavy plastic silty 
clay containing numerous pebbles and an occasional large stone. The 
mottling often occurs in pockets or as blotches, and there is an occasional 
pocket of lighter textured material. There is no definite breakage; the 
material breaks into large irregular angular chunks varying from 1 to 
6 inches in diameter. Reaction, neutral, 

(U). 60 inches +, gray and yellow friable calcareous till composed of un- 
assorted silt, clay, sand, and rock fragments. 

Washtenaw silt loam represents an accumulation of material washed 
from the surrounding upland soils over areas of Brookston and Clyde 
souls. The accumulated material varies in thickness from 8 to 40 inches 
and is brownish gray to light yellowish brown, with some gray and 
yellow mottling occurring immediately above the dark-gray Brooks- 
ton and Clyde material. ‘The reaction is neutral to slightly acid. 

Developed on wind-deposited material, Ragsdale loam occurs in de- 

verop veboe plas aes : ; 
pressional areas associated with Princeton and Ayrshire soils. The 
organic content of the surface soil and upper subsoil is comparable to 
that of the Brookston soils, but the entire profile is more friable and 
lighter textured. The reaction is neutral. : 

Associated with Markland and McGary soils, Montgomery silty clay 
loam occupies depressional areas on low terrace positions. It is de- 
veloped on calcareous slack-water clays. The H, or humus-bearing, 
horizon is dark-gray to very dark brownish-gray smooth silty clay 
loam to a depth of 12 to 18 inches, and is underlain by mottled gray 
and yellow silty clay representing the M horizon. The U horizon 
of calcareous clay occurs at a depth of 40 to 60 inches. . 

Mahalasville soils are developed on stratified glaciofluvial outwash 
and valley terraces composed chiefly of silt and clay. The profile char- 
acteristics are similar to those of Brookston soils, except for the usual 
absence of pebbles and stones in the subsoil and in being underlain by 
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stratified silt, clay, and some sand that is calcareous at a depth of 40 
to 55 inches. 

Monrovia silty clay loam is developed on lacustrine deposits of cal- 
careous silts and clays of Wisconsin glacial age. The H and U hori- 
zons are similar to the corresponding layers of Montgomery silty clay 
loam. Calcareous clay silt and minor quantities of very fine sand 
occur at a depth of 60 to 96 inches. 


WIESENBODEN SOILS 


The true Wiesenboden group includes the Abington and Plano soils. 
Abington silty clay loam occupies the deeper depressional areas in 
the glaciofluvial outwash plain and terrace areas. The H horizon is 
higher in organic content and thicker than the H horizon in the Ma- 
halasville soils. The M, or glei, horizon is gray waxy and gravelly clay 
loam, and the U horizon, or underlying material, consists of loose strat- 
ified calcareous gravel, coarse and. and some silt and clay at depths of 
50 to 70 inches. Plano silty clay loam is developed on lacustrine de- 

osits of calcareous silts and clays, of Wisconsin glacial age. Natural 

rainage conditions are poorer than those of Monrovia silty clay loam, 
with which it is associated, and the organic content of the H horizon 
is higher and the depth greater. The M, or glei, horizon, occurring 
at a depth of about 18 inches, is smooth light-gray or gray silty clay, 
becoming mottled yellow and gray below a depth of 30 inches. The 
U horizon, or underlying material consisting of calcareous clays and 
silts, occurs at depths of 60 to 90 inches. 

The results of mechanical analyses of samples of Gregg silt loam 
and Plano silty clay loam are given in table 12. 


Taste 12,—Mechanical analyses of samples of Gregg silt loam and Plano silty 
clay loam of Morgan County, Ind. 


Vory 
Fine | Coarse |Medium| Fine 
Depth | cravel | sand | sand | sand ane Bilt | Clay 


Soil type and sample No. 


Inches | Percent | Percent | Percent | Percent } Percent | Percent | Percent 
‘ 0.2 0. 2 . 


06 7 34 16 6.3 52.6 21.6 
6-9 0 a7 a7 159 G2 51 22.4 
9-12 0] 5 2.8 12.3 54 52.8 2% 2 
12-21 0 4 2.2 10.1 42 53.4 29.7 
21-58 al 6 35 13.4 4.3 457 32,4 
58+ al 7 36 15.8 5.6 55 1 19.1 
07 al 1.0 5.1 121 4.7 41.7 35.3 
7-12 al 11 6.3 15 6 5.8 30.6 32,6 
12-15 2 15 7.2 206 6.7 30.1 2.7 
15-28 al 10 6.1 16.1 6.3 44.9 27.5 
23-42 al 1.0 5.6 15.4 6.1 48.5 23.3 
LITHOSOLS 


The Lithosols are represented by the Muskingum soils, which occur 
on hilly and steep relief on sandstone and shale of the Borden forma- 
tion. They have AC profiles; the A horizon is light yellowish-brown 
to grayish-yellow silty material that grades into the C horizon of sand- 
stone, siltstone, and shale at depths of 12 to 20 inches with very little 
or no B horizon development. Muskingum stony silt loam normally 
has numerous rock fragments on the surface and throughout the profile. 
Runoff is so rapid that the soil lacks moisture for normal vegetation 
and normal od forantin. 
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ALLUVIAL SOILS 


The Alluvial soils are divided into (1) neutral alluvium, (2) slightly 
to medium acid alluvium, and (8) strongly acid alluvium. 


NEUTRAL ALLUVIUM SOILS 


The neutral alluvium soils washed from areas of Early and Late 
Wisconsin drift include the Genesee, Ross, Eel, and Shoals series. 
Genesee and Ross soils are well drained, Eel moderately well drained, 
and Shoals imperfectly drained. 


SLIGHTLY TO MEDIUM ACID ALLUVIUM SOILS 


The slightly to medium acid alluvium soils washed from areas of 
Iilinoian glacial drift, Harrodsburg cherty limestone, and Borden 
sandstone and shale include the Haymond, Wilbur, and Wakeland 
series. Haymond soils are well drained, Wilbur moderately well 
drained, and Wakeland imperfectly drained. 


STRONGLY ACID ALLUVIUM SOILS 


The strongly acid alluvium soils washed from regions of Borden 
sandstone and shale and Illinoian glacial drift include the Pope, Philo, 
Stendal, and Atkins series. Pope soils are well drained, Philo mod- 
ie ia drained, Stendal imperfectly drained, and Atkins poorly 

rained, 


MANAGEMENT OF THE SOILS OF MORGAN COUNTY 


By A. T. WiaNcko, Department of Agronomy, Purdue Uniwersity 
Agricultural Erperiment Station 


The farmer should know his soil and have a sound basis for every 
step in its treatment. Building up its productivity to a high level 
in a profitable way, and then keeping it up, is an achievement toward 
which the successful farmer strives. As in any other enterprise, every 
process must be understood and regulated in order to be uniformly 
successful, and a knowledge of the soil is highly important. Different 
soils present different problems as to treatment, and these must be 
studied and understood in order that crops may be produced in the 
most satisfactory and profitable way. 

The purpose of the following discussion is to call attention to the 
deficiencies of the several soils of Morgan County and to outline in a 
general way the treatments most needed and most likely to yield 
satisfactory results. No system of soil management can be satisfac- 
tory unless in the long run it produces profitable returns. Some soil 
treatments and methods of management may be profitable for a time 
but ruinous in the end. Onecsided or unbalanced soil treatments have 
been altogether too common in the history of farming in the United 
States. proper system of treatment is necessary in making a soil 
profitably productive. 

PLANT NUTRIENTS 


The approximate total content of nitrogen, phosphorus, and potas- 
sium in the principal soil types in Morgan County, expressed in pounds 
of elements, estimated at 2,000,000 pounds an acre, in the 6- to 7-inch 
layer of plowed surface soil, and the relative quantities of available 
phosphorus and potassium are shown in table 13. 
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TABLE i ic hg quantities of phosphorus, potassium, and nitrogen in 
certain cultivated scita of Morgan County, Ind. 


[Elements in pounds per acre of surface soil, 6 to 7 inches deep] 


Total 
Availa! 
Ball aoe il Spy | potassium ® 


Abington silty clay loam .__...--_-.-- 2-2. 4, 400 1, 230 28,000 Hq H 
Atkins sift loam, n, bigh-bottam phase. 2, 200 660 24, 000 L L 
Avonburg silt loam... 2-22. eee 2,600 730 24, 000 vL L 
A jam. 2,000 510 21,000 VL VL 
2, 200 810 2. 000 L L 

2, 400 550 , 000 VL L 

2800 500 25, 000 VL M 

2,800 930 37,000 M H 

2,100 690 30, 000 L L 

Brookston allty olay foam. - 4,000 1,040 32, 000 M M 
Cincinnati silt Icam._____ 2, 400 330 31,000 VL M 
Crosby silt loam... 2,200 550 28, 000 L L 
Delmar slit loam. - 2, 200 630 28, 000 VL L 
Bel aftt tcarm__... 2, 800 840 27, 000 M M 
Eal silty clay loam 3,400 1,390 32, 000 H H 
Elkinsville silt loam 2,200 3 29, 000 VL L 
castle loam..... 1,800 360 25, ea Vu L 
Fincastle silt loam. 2, 400 630 29, L L 
Fox fine sandy loam_ 1,800 670 21, 000 VL L 
‘ox loam... .....-.. 1,800 750 24, 000 L M 
For silt loam... 3, 000 73 29, 000 M H 
Frederick silt leamt.. 2, 600 640 25, 000 VL M 
Genesee fine sandy 1, 600 810 21, 000 H M 
Genesee loam... 2,400 940 23,000 M M 
High-bottom 2,200 580 24,000 M M 
Genesee silt loam. 2,600 1,120 25, 000 H M 
2,800 1,020 29, 000 M M 

Genesee silty clay loam. 4,000 1,540 32,000 H H 
Gibson silt foam... __ 2,200 42D 28, 000 VL M 
Grayiord silt Joam.. 3, 000 730 31,000 VL M 
oe 2,800 560 25, 000 M M 

Gress Air loam. 2,800 620 29,000 M M 
Poy silt silt Laer aia 2,200 420 24, 000 VL L 
3, 200 40 27, 00D H M 

Mahotarvlls sy any olay i 4,600 1,300 29, 000 H H 
arkland silt loam... ._.. 2,600 640 33, L M 
Martinsville fine sandy joam.. 2,000 670 24, 000 L M 
M ile loam 2,000 560 27,000 VL M 
2,600 870 27,000 L M 

2 ene 560 28, Qu VL M 

2,600 830 81, 000 VL L 

Monrovia silty clay loam.. 3,600 1,180 88, 000 H H 
Montgomery silty clay | 4,000 1,420 89, 000 H Hq 
town silt toam.. 2 600 SO 24,000 VL M 

Parke silt 2,600 670 33, 000 VL M 
Pekin silt loam... 2, 400 670 23, 600 VL M 
silt a 3.000 1,210 21,000 L M 

Philo silt Iam. Rieeaien 2, 400 670 30, 000 L M 
High-bottom phase. 2,600 40 28, 000 L H 
Plano silty aay loam. 4,800 1,560 20, 000 q H 
Pope loam 2, 600 660 20, 000 L M 
1,400 380 24, 000 L M 

3, 200 940 25, 000 M M 

3, 800 1,870 31, 000 H H 

2, 200 26, 000 VL M 

2,600 480 $1, 000 VL L 

2,000 620 25, 000 VL M 

2,800 900 31,000 L H 

2, 200 $0 28,000 VL L 

2, 600 90, 26, 000 VL L 

2,600 26, 000 L M 

2, 800 370 28, 000 VL M 

2, 200 650 28, 000 VL L 

2,200 530 26, 000 L M 

3, 200 740 33, 000 L H 

2, 000 530 25, 000 VL L 

2, 800 840 26, 000 VL L 

2, 200 680 28, 000 L M 

2,200 650 30, 000 VL M 


y Soluble in strong hydrochloric acid {epecitio gravity 1.118). 
5 Based on the Purdue 6 “quick tests”; L=low, VL= very low, M= medium, and Hehigh. 


590857—-50——9 


130 SOIL SURVEY SERIES 1987, NO. 24 


The total contents of nitrogen, phosphorus, and potassium for the 
various soils in the county, as giveri in table 13, do not necessarily rep- 
resent the results obtained from samples taken within the county. A 
number of the totals given represent an average for the soil type or 
phase in the State. 

The total content of nitrogen is generally indicative of the soil’s 
need for that element. It generally indicates also the need for organic 
matter, because nitrogen and organic matter are closel associated. 
In general, the darker the soil the higher its content of both organic 
matter and nitrogen. Soils having a low total nitrogen content soon 
wear out, ns far as that element is concerned, unless the supply is 
replenished by the growing and turning under of legumes or by the 
use of nitrogenous fertilizer. 

The total quantity of phosphorus in ordinary soils is usually about 
the same as that shown by a determination with strong acid. For 
this reason, a separate determination of total phosphorus has been 
omitted. The supply of total phosphorus is low in most Indiana 
soils and phosphatic fertilizers are generally needed. 

The total quantity of potassium im the soil can seldom be taken as 
indicative of whether it needs potash fertilizer. Some Indiana soils 
that have more than 30,000 pounds of total potassium an acre in the 
6-inch surface layer fail to produce corn satisfactorily without potash 
fertilization, because so little of the potassium they contain is in an 
available form. Sandy and muck soils are more often in need of 
potash fertilization than clay and loam soils. Poorly drained soils 
and those with impervious subsoils usually need potash fertilization 
more than well-aerated deep soils. 

The available phosphorus and potassium determinations have been 
made by means Al the so-called “quick tests” and are expressed in terms 
indicating relative quantities, as very low, low, medium, and high. In 
interpreting these terms it may usually be assumed that soils testing 
low or very low will respond to fertilization with the element con- 
cerned. If the soil tests medium, there may be doubt as to whether 
fertilization would pay. A soil testing high would seem to be in no 
immediate need of application of the plant-food element concerned. 
Since the quick test is easily made, it is recommended that the soil 
or soils of each field of the farm to be tested every few years, because the 
available supply of any particular element may change, owing to the 
open system, the quantities of crops removed, manure returned, 
and fertilizer added. Tests of plant tissue at critical periods in the 
development of the crop will show its nutrient status and which plant- 
food elements are lowest in supply and most in need of replenishing. 

In view of the above, it should be recognized that there are many 
other factors that affect the crop-producing powers of soils. These 
chemical data, therefore, are not intended to be the sole guide in de- 
termining the needs of the soil. The depth of the soil, the physical 
character of the layers of the soil profile, and the previous treatment 
and management of the soil are all factors of great importance and 
should be taken into consideration. Tests indicate that nitrogen and 
phosphorus are much less available in subsurface soils and subsoils 
than they are in surface soils. On the other hand, potash in subsoil 
seems to be of relatively high availability. Crop growth depends 
largely on the quantity of available plant nutrients with which the 
roats may come in contact. If the crop can root deeply, it may be 
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able to make good growth on a soil of relatively low analysis. If the 
roots are shallow, the crop may suffer from lack of nutrients, particu- 
larly potash, even on a soil of higher analysis. The better types of 
soils and those containing large quantities of plant-nutrient elements 
will endure exhaustive cropping much longer than the soils of low 
plant-nutrient content. 

The nitrogen, phosphorus, and potassium contents of a soil are not. 
the only chemical indications of high or low fertility. One of the 
most important factors in soil fertility is the degree of acidity; soils 
that are very acid will not produce well, even though there is no lack 
of plant nutrients. Although nitrogen, phosphorus, and potassium 
are of some value when added to acid soils, they will not produce their 
full effect until after such soils are limed. 

The percentage of nitrogen, acidity, and estimated lime requirement 
of the principal soils of Morgan County are given in table 14. 


Tanie 14.—Nitrogen, acidity, and lime requirements of certain soils in Aforgan 
County, Ind. 


oo 
° 7) S =I 
8a 58 53/88 
g $3| 3s 5 3 eg 
3 3 oe i= he 4 o as Es 
a |eim/38|42 a |S Hj SH/s8 
Soil type 8 Bien es) Boil type é Bila Sq 
z| |Se/ zl |S8|3s 
#5] 8 gs 3 
82) 95 ea Be 
aq} ae 4 * 
In, | Pet. In. | Tons In. |Pet. In. |Tona 
0 6/0, 22 79 { 9 60.17 7.2) 
Abingtonsilty clayloam_j; 6-18} .10} 7. 0; O]| Eel silty clay Joam...._|) 6-18} .18| 7 2 0 0 
ean ee |) | 
TY x 
Athins silt loam, high- 1f 481 ‘7| Eat el as tone | : | 
: \. x msville silt loam ..__]4 6-18] .08] &.3/r (} 1-3 
bottom phase......-.. 18-36) .05| 6.7 18-36) +04] 5.2 
O- 6] 613} 5.1 Q- 6) .09} 5.7 
Avonburg allt loam..... 6-18] .08) 5.0}; 120 3-5 |} Fincastle loam--...._--. 6-18] .05] 5.4}¢ 42) 1-3 
18-86) . 04] 5.0 Hl 1118-36] . 04) 5.7 
O- 6] .10) 5,2 Hl O- 6 .12) 5.6 
Ayrshire loam........-. 6-18) .05] 3,4] 60, 2-3 || Fincastle silt loam...... 6-18] .06] 5.4)- 42) 1-3 
18-38] . 04) 5.4 118-36) .05] 5.8 
O- 6] .31) 5.2 O- 6] .09) 6.1 
Bartle silt loam....___.. 6-18] .07| 5.2/¢ ()} 2-3 | Fox fine sandy loam.... |) 6-18) .04] 6,0/+ 40) 1-2 
18-86] | 04) 5.3 |{18-36) -04) 6.1 
O 6} 12) 5.7 '{ O- 6] .09] 6.3 
Bartle silty clay lonm - |; 6-18} .081 6 O}F ()) 2-3 |} Fox loam._.....-------- G-18] .05) 6.4/7 38) 31-2 
18-36] . 04) 6.7 18-36] .04) 6.8 
0- 6} . 14] 5.9 O- 6] .15) 6.2 
Bedford silt loam_...... 6-18} 08] 5.2)+ 84] 3-4 || Fox silt loam.....-....- 14 6-18) .09) 5 5|f 38] 1-2 
18-36] .05] 5 5 18-36] .06) 5.1 
O- 6.14) 6 6 :{ O- 6} .13) 6.0 
Bellefontaine Joam...... 6-18} .07| 6.3)- 38} 1-2 || Frederick silt loam_-_..- 4 6-18] .08] 5.417 84) 1-3 
18-86} . 05] 6 2 18+36} .01) 5.5 
O- 6} .12) 6 2 Genesee fine sandy |{ 0 6| .08) 7.2 
Bethel silt loam...._... 6-18} .08) 5. 7)7 32} 1-2 MOB iswiee ow setewees sn 6-18} 11] 7.2) 0 0 
[18-36] 05} (2) 18-36) . 07! 7.2 
Brookston silty clay |{ 0- 6] . 20} 6.8 O- 6] .12) 7.2) 
OAM. 22sec 8-18] .14| 7.0 Qi 0 || Genesee loam._........- 6-18] . 081 7.3 0) o 
18-36] . 08} 7.1 18-36] 09} 7.3 
O- 6) £12) 53 if O- 6] 211) 6.5 
Cincinnati silt loam. ___!; 6-18] .08] 5 0/7 120] 3-4 High-bottom phase.» 6-18! 09] 6.7 0 0 
18-36] .05{ 6.1 ‘his-36 - 08) 7.2 
O- 6] .11) 5.8 O- 6] 18) 7.1 
Crosby silt loam.__....- 6-18] .07] 5.5)7 32) 1-2 |} Genesee silt loam._....- 6-18] .15} 7. 2) 0 0 
18-36} . 05] (2) 18-36] . 18] 7, 2) 
if O- 6} 12] 6. 6) O 6) 14/68 
Delmar silt loam. ...... 1) 6-18} .08) 5.2} 42) 1-3 High-bottom phase.}} 6-18] .16, 6.9.7 0) 0 
'H8-36] .03] 5.4 18-36) .071 7 0 
'{ O- 6] .14) 7.0 O- 6] 201 7.2, 
Eel silt loam_......-.... i} 6-18] 11] 7.1 0 0 || Genesce silty clay loam.|4 6-18] .16 7.2) 0 
18-36! .06! 7 2 “8-86.15! 7.2 


See footnotes at end of table. 
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TABLE 14.—Nitrogen, acidity, and lime requirements of certain aotls in Morgan 
County, Ind.—Continued 


o 
Sa | EE wa lgé 
ae la ak 
2/8), | Bale a/gi.,|e lg: 
Soil type é £ a ° 8 Soil type Z £ a 38 
arate “| | 
bE |o3 Pa 
eR leo £2 eo 
a” |e] <q” |e 
In. | Pet. In. |Tons' In. | Pet. In. {Ton 
~ O) IL) 5.1 O- 619. 24) 6.9 
Gibson silt loam.....-.- 6-18] .07| 4.0}) 120 | 3-4 || Plano silty clay loam-..|; 6-18] . 22] 7.0 0 0 
118-36] .04] 5.0 18-36] .05) 7.2 
fo-6 » 15] 5.8 O- 6) .13) 5.8 
Grayford silt loam... .-. 6-18) .12 zl 90 | 2-3 || Pope loam........--..-- 6-18) 06] 6.617 (1) | 23 
re 05) 5.1 18-36; . 05] 5.3 
14) 6.6 O- 6) .07] 6.8 
Gregg loam....--..----- 6-18] /09| 6.4|t 40 | o-1 |] Pelnceton fino sandy |! g-18! “o4) 6.31} 60 | 1-8 
18-36] 04) G.8/) |] OBMR- w+ == on neon nnnene 18-36) .04| 6.0 
O- 6] . 14] 6.4 O- 6 16) 6.4 
Gregg silt loam-______-- 6-18] .10] 6.3]} 40 | O-1 || Ragsdale loam.......... 6-18] . 32] 6.6 0 0 
18-36) .04) 6.8 18-36] . 05} 6.9) 
O- 6) .11} 5.1 O- 6) 19) 6.9) 
Loy silt loam.-.-.---.-- 6-18] .06) 5.01} 120 | 3-5 || Ross silty clay loam _...|{ 6-18! .16} 7.0) 0 t) 
18-36) .04) 5.3 a1 
O- 6} 16) 7.1 5.8) 
Mahalasville loam_..... 6-18} .08) 7.1 O| Off Russell loam......-...- 5.5]? 42] 1-3 
18-36) .04) 7.1 5.5) 
Mahalasville silty clay |{ 0- 6) . 23] 6.8 6.8) 
WOGMs sc2c32c0seciess 6-18] . 12} 6.0 0 0 || Russell silt loam... 5.4], 42 | 1-3 
18-36) .0} 7.0 6.3 
O- 6; .13) 5.7 6.9 
Markland silt loam__...|; 6-18} .07| 5.3]- 36 | 2-3 |} Shoals silt toam 6.5 0 0 
aie 04 po 4 i 
-10) 6. : 
Martinsville fine sandy {ets 105 eal 50 | 1-2 |] Shoals silty clayloam...|% 6-18| /08] 6.81 | 0 
ER Sg eke ee 18-36] .04) 6.3 18-36} .06; 7.0 
O- 6] . 10) 6.5 O- 6] .11) 5.8 
Martinsville loam...... 6-18) .08] 6.4/7 60 | 1-2 || Stendal silt loam__._.._ 6-18] 10) 5.817 () | 2-3 
18-36) . 06] 5.4 18-36] . 10) 5.7 
6] .13] 63; Q- 6] .13) 5.5 
Martinsville silt loam-.}; 6-18) .00| 5,8]? 45 | 1-2 High-bottom phase.}; 6-18] .06] 5.2)r (@) | 2-3 
18-36} . 06] 6.0) 18-36) . 06) 5.4 
Q- 8} .13) 6.7 Q- 6] . 13) 5,5) 
MoGary silt loam... .. 6-18) .08] 6.2/7 36 | 2-3 | Taggart silt loam......_ 6-18] .06] 5.4|7180+-) 2-3 
18-36; .05) 6.7) 18-36] . 04) 5.3) 
O- 6] £13) 6.1 Q- 6) . 14) 5.4 
Miami silt loam_..._._- 6-18] .07| 5.7{ 82 | 1-2 |] ‘Tilsit silt loam__....... 6-18} .07] 5.0}p (@) | 3-4 
ran roc Bis 
18) 7. 
Monrovia silty clay |; g-18| ‘11| 7.21 0| 0] Vigo silt loam._........ 6-18] :06| 5.0t 120 | 3-4 
cy olay || © 8] 31 88 | <ti| 70 
Montgomery silty clay hee in rol 0| 0] Wakeland silt loam... 6-18) ‘09] .8| (9) | 1-8 
pice tag leas 18-36} . 04) 7.2) 18-26] .07] 7.0 
O- 6} .13) 5.7 O- 6] 16) 5.4 
Morgantown silt loam..|; 6-18] .07! 5. 5|>180-+] 2-3 || Washtenaw silt loam...|) 6-18) .18] 5.1) (4) | Q-1 
18-30 5.4 8-36} .68) 5.0 
O- 6} .13) 5.2) 0- 6} .10) 6.6) 
Parke silt loam.....---- 6-18} .08) 5 O}} 120 | 3-4 || Whitaker loam... 6-18] .06] 6.2) 50 | 0-2 
18-36) .05/ 6 0 18-36] .04) 6.4 
O- 6] .12) 5.8 O- 6.13) 6.0) 
Pekin silt loam_...---.. 6-18] .07) 5.2[} () | 84 |) Whitakor silt loam. .... 6-18 5.5/7 80 | 0-2 
18-36] .04) 6.1 18-36) .05) 5.6 
O- 6) .15) 5.6 0O- 6] .11) 6.8) 
Peoga silt loam.....-..- 6-18} .06| 5.01> (1) | 8-4 || Wilbur allt loam........ 6-18] 08] 7.01} (8) | 1-2 
18-36! .06) 5.2 18-36] .05] 7.1 
O- 6) .12) 6.2 O- 6 21) 5.5) 
Philo silt loam.......... 6-18] .09] 5.6/p () | 2&3 || Zanesv Ie silt loam..... 6-18] .08] 5.1/7 (3) | a-4 
18-36] .09| 5.4 18-36) .05] 4.9 
O~ 6) .18) 5.2 
High-bottom phase.|4 6-18] .08) 5.3i7 (4) | 2-3 
18-36) .07 57, 
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1 Acid to a depth of several feet. 

2 No pHi determinations made but soil layer known to be calcareous. 
8 Acid to bedrock. 

4 Washtenaw soils normally neutral in both surface soil and subsoil. 
5 Varies from neutral to medium acid; 40 inches or more. 
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The acidity is expressed as pH, or approximate hydrogen-ion con- 
centration. For example, pH 6.6 to 7.3 is neutral, and a soil in this 
pi contains just enough lime to neutralize the acidity. Soils test- 
ing between pH 6.1 and 6.5 are slightly acid; between 5.6 and 6.0, 
medium acid; between 5.1 and 5.5, strongly acid; and below 5.0, ve 
strongly acid. As a rule, the lower the pH value the more the soil 
needs lime. Samples were taken from the surface soil (0 to 6 inches), 
from the subsurface soil (6 to 18 inches), and from the subsoil (18 to 
36 inches). 

It is important to know the reaction, not only of the surface soil 
but also of the lower layers. Given two soils of the same acidity, 
the one with the greater acidity in the subsurface layer is in greater 
need of lime than the other. The slighter the depth of acid soil, the 
less likely it is to need lime. Soils Raving the greater clay content 
will need a greater quantity of lime to neutralize them, given the same 
degree of acidity. The less phosphorus, calcium, and magnesium the 
soll contains, the more likely it is to need lime. Sweetclover, alfalfa, 
and red clover need lime more than do other crops. As it is advisable 
to grow these better soil-improving legumes in the crop rotation, soils 
that are acid should be limed. 

In interpreting the soil survey map and soil analyses, is should be 
borne in mind that a well-farmed and well-fertilized soil that is nat- 
urally low in fertility may produce larger crops than a poorly farmed 
soil naturally higher in fertility. 


SOIL MANAGEMENT 


For convenience in discussing their management, the several soils 
are arranged in groups according to certain important characteristics 
that indicate that in many respects similar treatment is required. 
For example, several of the light-colored silt loams of the uplands 
and terraces, which have practically the same requirements for their 
improvement, may be conveniently discussed as a Troup, thus avoiding 
the repetition that would be necessary if discussed separately. Where 
different treatments are required they are specifically pointed out, 
The reader should study the group that includes the soils in which 
he is particularly interested. 

About 55 percent of the soils of Morgan County occur on undulating 
to rolling or steep relief on the uplands and terraces of which approxi- 
mately two-fifths are nonarable; about 19 percent are natural! poorly 
drained, flat, or depressed to gently undulatin upland and terrace 
loam, silt loam, and silty clay loam soils of ahich approximately one- 
third are dark-colored; about 23 percent are bottom land soils; and 
less than 8 percent fall in the sandy soils group. 


IMPERFECTLY AND POORLY DRAINED LIGHT-COLORED SOILS OF THE UPLANDS 
AND TERRACES 


The imperfectly and poorly drained light-colored soils of the up- 
lands and terraces comprise loams of the incastle, Ayrshire, Gregg, 
and Whitaker series; silt loams of the Crosb , Bethel, Fincastle, Del- 
mar, Vigo, Loy, Avonbur; » Gregg, Bartle, i Mi rt, McGary, 

1 


and Whitaker series; and Bartle silty clay loam. ogether, these soils 
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occupy 34,112 acres, or about 13.2 percent of the total area of the county, 
with Fincastle silt loam greatly predominating. 

The several soils of this group, although differing considerably in 
appearance, due to origin, topography, and natural drainage, have 
important characteristics in common, and consequently their manage- 
ment problems are similar. All are more or less in need of artificial 
drainage; all are low in total content of organic matter, nitrogen, and 
phosphorus; and most of them are low in available potassium and in 
need of liming. 

DRAINAGE 


All of the group of imperfectly and poorly drained light-colored 
soils of the uplands and terraces developed under poor drainage con- 
ditions. Their flat to gently undulating topography, together with a 
heavy subsoil, makes them naturally wet and more or less seriously in 
need of artificial drainage. The flatter areas, especially the Vigo, Lor 
Bethel, and Delmar silt loams and much of the Avonburg, Peoga, and 
Taggart, may need surface furrow drainage as well as tile under- 
drainage. 

Surface drainage by dead furrows and open ditches is more or less 
ractical but is wasteful of fertility in surface runoff. Tile under- 
rainage should be installed as early as possible in any permanent im- 

provement program. Without tile drainage, these soils cannot be 
managed to the best advantage and no other beneficial soil treatment 
can produce its full effect. 

With reasonable provision for drainage, these soils respond well to 
lime, legumes, manure, and fertilizer and can be made profitably pro- 
ductive. This has been fully demonstrated on the soil fertilit experi- 
ment fields conducted by the Purdue University Agricultura Experi- 
ment Station on Clermont, Avonburg, and Crosby silt loams and simi- 
lar poorly drained soils in other parts of the State. The results of 
experiments on these fields indicate that tile lines laid 30 to 40 inches 
deep and not more than 3 to 4 rods apart will give satisfactory results. 

Where the land is flat, care must be exercised in tiling to obtain an 
even grade and uniform fall. Unsatisfactory results in tiling these flat 
lands are traceable to errors in grades, which allow silting up in low 
places, and to poor grades of tile, which chip and break down easily. 
Only the best grade of tile should be used. Grade lines should not be 
catablishad by guess or by rule-of-thumb methods. Nothing less ac- 
curate than a surveyor’s instrument should be used, and the lines 
should be accurately staked and graded before the ditches are dug to 
make sure that all the water will flow to the outlet, with no interrup- 
tion or slackening of the current. The grade, or rate of fall, should be 
not less than 3 inches to 100 feet. The rate of fall may be increased 
toward the outlet, but it should never be lessened without the intro- 
duction of a silt well, or settling box, as checking the current in the 
line may cause the tile to become choked with silt. Silt wells may be 
made of brick or concrete and should be at least a foot square inside. 
The bottom should be a foot lower than the bottom of the tile. The 
well should have a removable cover, in order that it may be opened 
once or twice a year for the purpose of dipping out the silt that has 
settled in the hottom. It is an excellent plan, before filling the ditches, 
to cover the tile to a depth of a few inches with a layer of straw, weeds, 
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or grass. This prevents silt from washing into the tile at the joints 
ehile the ground is settling, thus insuring perfect operation of the 
drains from the beginning. 

In a special tile-drainage experiment on Clermont silt loam of the 
Jennings County Experiment Field, near North Vernon, which resem- 
bles Avonburg silt loam in Morgan County, the land tiled 3 rods apart 
in 1920 has since averaged 17.9 bushels more corn, 1.1 bushels more 
soybeans, 7.3 bushels more wheat, and 518 pounds more hay an acre 
than the untiled land with the same lime and fertilizer treatment in the 
corn, corn, soybeans, wheat, and hay rotation used in this experiment. 
The cost of tiling was paid for by the increased yields of crops durin 
the first 8 years of the experiment, and since then the increased annua, 
returns have averaged approximately $6 an acre. 


LIMING 


More than 80 percent of the imperfectly and poorly drained light- 
colored soils of the uplands and terraces will not produce a satisfactor 
growth of clover without liming. Furthermore, very acid soil will 
not respond properly to other needed treatments until it has been 
limed. On the Jennings County Experiment Field, located on Cler- 
mont silt loam, which resembles Avonburg soil in acidity, land that re- 
ceived 3 tons of ground limestone an acre in 1921 and 2 tons in 1935 has 
averaged 15.2 bushels more corn, 6.4 bushels more wheat, and 1,390 
pounds more hay an acre than land similarly fertilized but not limed. 
In the 22-year period to the end of 1942, the acre value of the crop in- 
creases due to liming has amounted to more than $140, 

Ground limestone generally is the most economical form of lime to 
use, and sources of supply are fairly convenient. The quantity that 
should be applied to these soils is shown in the last column of table 14. 
On the more acid soils, the first application should be at least 2 or 3 
tonsanacre. After that, 1 ton an acre every second round of the crop 
rotation will keep the soil sufficiently sweet for most. crops otherwise 
adapted to the local conditions. To determine the lime requirement in 
any particular case, the soil should be tested for acidity. The test is 
simple and should not be neglected. If the farmer cannot make the 
test, he can have it made by the county agricultural agent or the voca- 
tional agriculture teacher or he can send representative samples of the 
soil and subsoil to the Purdue University Agricultural Experiment 
Station at La Fayette. 


ORGANIC MATTER AND NITROGEN 


All the imperfectly and poorly drained light-colored soils of the up- 
lands and terraces are naturally low in organic matter and nitrogen. 
Soil erosion on sloping areas and constant cropping without adequate 
returns to the land are steadily making matters worse. In many places 
the original supply of organic matter has become so reduced that the 
soil has lost much of its natural mellowness and it readily puddles and 
bakes. The only practical remedy for this condition is to plow under 
more organic matter than is used in the processes of cropping. The 
decomposition constantly going on is necessary to maintain the pro- 
ductivity of the soil. Decomposing organic matter must usually sup- 
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ply the greater part of the nitrogen required by crops. For this rea- 
gon, legumes should provide large quantities of the organic matter to 
be plowed under. 

in the mene acid soils, if money for liming and heavy fertiliza- 
tion is not available, soybeans may be the most practical crop to start 
with because the beans will stand considerable soil acidity and can ob- 
tain their nitrogen requirements from the air. As they also will re- 
spond to liming, however, the land should be limed as soon as possible; 
certainly before clovers or other lime-loving crops are planted. 

Where ane for the first time, soybeans must be artificially inocu- 
lated with their special nitrogen-fixing bacteria. Since these soils 
ate poor in available mineral p ant-food elements as well as nitrogen, 
a phosphate and potash fertilizer, as 0-12-12 or 0-20-20, should be 
used. Soybeans, however, are sensitive to fertilizer injury during 
germination and earl growth and, therefore, not more than 150 
pounds an acre should be applied at seeding time. ‘Two or three times 
as much of the same fertilizer as would otherwise be applied at seeding 
time may be profitably poe under for soybeans as well as for corn. 
The seed may be drilled at the rate of 2 bushels an acre, or in rows for 
cultivation, at 2 to 4 ia Immediately after harvesting the soy- 
beans, the ground should be seeded to rye or a mixture of rye and winter 
vetch fertilized with a high-grade complete fertilizer. If a combine 
harvester with a straw-spreader attachment is used, the straw may re- 
main in the field and will not interfere with rye ae If other 
means of harvesting are used and the straw is not needed as feed, it 
should be spread on the rye for a winter cover and to supply organic 
matter to the soil. The rye should be plowed under the following 
spring and the land again seeded to inoculated soybeans. 

As soon as the land can be put in condition for growing clover, 
this or some other legume should ot in the rotation every 2 or 3 
years; as much manure as possible should be made from the produce 
that can be utilized for livestock; and all produce not utilized, as 
cornstalks, straw, and cover crops, should be plowed under. It 
must be remembered that legumes are the only crops that can add 
appreciable quantities of nitrogen to the soil, and then only in pro- 
portion to the quantity of top growth that is returned to the land 
either directly or in he form of manure. Wherever clover seed crops 
are harvested, the threshed haulm should be returned to the land and 
plowed under. . 

Cornstalks, straw, or other crop residues should not be burned. 
Burning destroys both organic matter and nitrogen. Modern lows 
equipped with Purdue trash shields will turn down and completely 
cover cornstalks or other heavy growth. Cover crops should be 
grown wherever possible to supply additional organic matter for 
plowing under. Planting soybeans, cowpeas, or sweetclover between 
the corn rows at the time of the last cultivation and seeding rye as 
a cover crop early in fall on cornland that is to be plowed the follow- 
ing spring are good practices for increasing the supply of both nitro- 
gen and organic matter. It is important to have a growing crop of 
some kind on these soils during winter in order to take up the soluble 
nitrogen, which otherwise would be lost through leaching. Without 
living crop roots to take up the nitrates from the soil water, large 
losses may occur between crop seasons through drainage. In this 
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latitude the ground is not frozen much of the time during winter, 
and frequent heavy rains cause much leaching and loss of plant 
nutrients, especially nitrates, if they are not taken up by crops. 


CROP ROTATION 


With proper liming, drainage, and fertilization, the imperfectly and 
poorly drained light-colored soils of the uplands and terraces will 
Pee satisfactorily all the ordinary crops adapted to the locality. 

n account of the prevailing shortage of organic matter and nitrogen, 
every system of cropping should include clover or some other legume 
to be returned to the land in one form or another. Corn, wheat, and 
clover or mixed clover and timothy constitute the best short rotation 
for general use on these soils after liming, especially where the corn 
can be cut and the ground disked and properly prepared for wheat. 
On the Jennings County Experiment Field, on Clermont silt loam 
with tile drainage, liming, and moderate quantities of manure and 
fertilizer, this rotation has averaged 79 bushels of corn, 23 bushels of 
wheat, and 3,411 pounds of hay an acre over the 22-year period 1921-49, 
The corn, wheat, and clover rotation can be fengthenal | to 4 or 5 years 
by seeding timothy, lespedeza, and alfalfa with the clover and allow- 
ing this mixture to stand for 2 or 3 years to be used for either hay or 
pasture. 

The 4-year rotation of corn, soybeans, wheat, and clover or mixed 
clover, alfalfa, lespedeza, and timothy is well adapted. to these soils. 
In this rotation, rye should be seeded in the cornfield as a winter 
cover crop and plowed under late in spring in preparation for the 
soybeans. Wheat should be seeded in the soybean stubble without 
plowing. The two legumes will build up the nitrogen supply of the 
soil. The soybean straw, or its equivalent in manure, should be 
spread on the wheat in winter. This not only will help the wheat 
and lessen winter injury, but it also will help to insure a stand of 
clover. Spring oats are not well adapted to the climatic conditions 
of this section and as a rule are not a profitable crop. Hardy varie- 
ties of winter oats and winter barley are bein developed and may 
come into use more extensively on the better drained soils. 

If more corn is wanted, as on livestock farms, the 5-year rotation of 
corn, corn, soybeans, wheat, and clover or mixed seeding may be used 
satisfactorily where the second corn crop, at least, can be given a good 
dressing of manure. Where enough livestock is kept to utilize all the 
grain and roughage in this rotation, there should be enough manure 
produced to make a fair application for each corn crop. A cover crop 
of ye for plowing under the following spring should Es seeded in Sep- 
tember on all the cornland. Even though the land has been properly 
limed, clover may be uncertain on some of these soils, owing to climatic 
conditions, and it has proved to be a good plan to sow a mixture of seeds 
made up of about 3 pounds of red clover, 3 pounds of alfalfa, 2 pounds 
of alsike clover, 2 pounds of timothy, and 4 pounds of Korean lespedeza 
an acre. Where the seeding fails to make a satisfactory stand, soy- 
beans make a good substitute hay crop. Lespedeza may be used to 
advantage in pasture mixtures and on thin spots in old pastures that 
need improvement, especially where the pasture land is acid and liming 
is not feasible. 
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FERTILIZATION 


The imperfectly and poorly drained light-colored soils of the uplands 
and terraces are patarally low in phosphorus, and in most of them the 
available supplies of this element are so very low that the phosphorus 
required by crops should be wholly supplied in applications of manure 
and commercial fertilizer. The nitrogen supply in these soils is also too 
low to meet satisfactorily the needs of corn, wheat, and other non- 
leguminous crops, and provisions for adding nitrogen should be an 
important part in the soil-improvement program. The total quan- 
tities of potassium in these soils are large but the available ag are 
low, so the addition of some potash fertilizer will be profitable, espe- 
cially where little manure is applied. Without substantial provision 
for supplying all three of these fertilizer elements, the productivity of 
these soils will remain relatively low. 

The problem of supplying nitrogen has been discussed in connection 
with provisions for supplying organic matter. Legumes and manure 
are the logical sources of nitrogen needed by crops, and the. should be 
employed largely for this purpose. A system of livestock: farming, 
with plenty of legumes in the crop rotation, is best for these soils. 
On most farms, however, it will pay to have some nitrogen in the fer- 
tilizer for wheat, regardless of its place in the rotation. Even though 
wheat follows soybeans or other legumes, it should receive some fer- 
tilizer containing nitrogen at seeding time to start the crop properly, 
because the nitrogen in the residues of an immediately preceding 
legume does not become available quickly enough to be of much help to 
the wheat in the fall, The leguminous residue must first decay, and 
that does not take place to any great extent until the following spring. 

Where a good clover sod is not available for the corn crop, it will 
pay well to plow under 300 to 400 pounds of ammonium sulfate or 
cyanamid along with liberal quantities of phosphate and potash. 

Phosphorus is the mineral plant nutrient in which these soils are 
most deficient. In all, the natural supply is small and should not be 
drawn on further. On areas where much of the surface soil has been 
washed away, the greater part of the phosphorus has gone with it. 
The only practical way to increase the supply of phosphorus in the soil 
is through the application of purchased phosphatic fertilizers, and it 
will prove profitable in most instances to supply the entire phosphorus 
needs of crops in this way. In rotations of ordinary crops producing 
reasonable yields, it may be considered that 20 pounds of available 
phosphoric acid an acre are required each year. It will pay well to 
apply larger quantities at first, so as to create a little reserve. In 
applying phosphate, enough for the entire rotation may be applied at 
one time or the application may be divided, according to convenience. 
Where manure is applied, it may be counted that each ton supplies 
about 5 pounds of phosphoric acid; therefore, a correspon ingly 
smaller quantity need be provided in the commercial fertilizer. 

The quantity of potash that should be supplied as fertilizer depends 
on the general con ition of the soil and the quantity of manure used. 
According to the analyses in table 13, most of the soils of this group 
are low in available potash. If the available potassium is below me- 
dium, it will pay to use some potash fertilizer. In building up a 
run-down soil, considerable quantities of fertilizer potash should be 
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used, at least until such time as considerable quantities of manure can 
be applied or until the general condition of the soil has materially im- 
roved. There is plenty of potassium in these soils for all time if 
it could be made available at a faster rate; as a rule it becomes avail- 
able too slowly. This is particularly true of the flat gray soils of the 
roup, and the fertilizer for these should contain more potash than 
that for the brown or yellow soils. The availability of the soil potash 
may be increased by good farming practices, eres drainage, 
proper tillage, the growing of deep-rooted legumes, and the plowing 
under of liberal quantities of organic matter. The better these prac- 
tices are carried out and the larger the pany of manure applied, 
the less potash fertilizer need be purchased. : 

On the Jennings County Experiment Field, the results on which 
may be considered fairly applicable to all of the flat gray soils of 
naturally low productivity, highly profitable returns have been ob- 
tained wherever lime, legumes, manure, and fertilizer have been 
used with a 3-year rotation of corn, wheat, and clover. During the 
22 years since the experiments were begun, 1921-42, the land without 
treatment other than tile drainage, which is the same for all plots, 
has produced average crop yields of only 26.3 bushels of corn, 3.2 bushels 
of wheat, and 667 pounds of weedy hay an acre. Land receiving 
manure alone in quantities that could be made by utilizing the entire 
corn crop, the wheat straw, and the hay in a livestock system has 
averaged 50.4 bushels of corn, 8.5 bushels of wheat, and 1,078 pounds of 
hay. The limed and manured land has averaged 64.9 bushels of corn, 
13.5 bushels of wheat, and 2,040 pounds of hay. Land receiving lime- 
manure, and 100 pounds an acre of a phosphate and potash fertilizer 
for corn and 300 pounds of a complete fertilizer for wheat, has aver- 
aged 78.7 bushels of corn, 22.8 bushels of wheat, and 3,411 pounds of hay 
an acre. 

In the practical fertilization of these soils, most of the manure should 
be plowed under for the corn crop. When the crop rotation includes 
wheat, as should generally be the case, a part of the manure, about 
2 tons an acre, may be applied profitably on the wheatland as a top 
dressing during winter. Manure so used not only helps the wheat 
and lessens winter injury but also helps to insure a stand of clover 
or other crop seeded in the wheat. In addition to the manure, corn 
should receive 100 to 150 pounds an acre of a phosphate and potash 
mixture, at least as good as 0-12-12, applied in the row or beside the 
hill at planeine time. Wheat should be given 200 to 300 pounds 
of a high-analysis complete fertilizer, as 2-12-6, 2-16-8, or 3-12-12, 
depending on the quantity of manure used in the rotation. 

On run-down land or land of naturally low productivity that can- 
not be heavily manured, it will pay to start off with at least 500 pounds 
of a 10-10-10 or 8-8-8 fertilizer, or its equivalent, plowed under for 
corn and to accompany this with 100 pounds of 3-12-19 an acre in the 
row or beside the hill at planting time. Such fertilization has been 
found profitable in experiments on Vigo silt loam in Putnam County 
and on Clermont silt loam in Jennings County. In places where the 
wheat is backward in spring, a top deecine of about 100 pounds of 
a good soluble nitrogen fertilizer should be applied soon after growth 
begins. Such top dressing generally will add 5 to 7 bushels an acre 
to the yield. 
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For special crops, special fertilization will be needed. Specitic 
fertilizer recommendations for different crops on different soils under 
different conditions may be obtained from the agricultural experiment 
station at La Fayette. 


WELL-DRAINED LIGHT-COLORED LOAM AND SILT LOAM SOILS OF THE 
UPLANDS AND TERRACES 


The well-drained light-colored loam and silt loam soils of the up- 
lands and terraces comprise loams of the Bellefontaine, Russell, Prince- 
ton, Fox, Morgantown, and Martinsville series; silt loams of the 
Miami, Russell, Cincinnati, Gibson, Zanesville Grayford, Parke, 
Pekin, Banta, Tilsit, Wellston, Muskingum, Frederick, Bedford, El- 
kinsville, Morgantown, Martinsville, Markland, and Fox series; and 
Muskingum stony silt loam. Almost all the Muskingum, Wellston, 
and Zanesville-Wellston soils and the bis A sloping, steep, eroded, and 
gullied phases of the Cincinnati, Parke, ussell, Frederick, Morgan- 
town, Markland, Miami, Fox, and Grayford soils, amounting to more 
than two-fifths of the total area, are unfit for cultivation and are 
classed as nonarable lands. A separate discussion of these will be 
found later in the section on nonarable soils. Together these soils 
occupy 142,016 acres, or 54.7 percent of the total area of the county, 
with the Russell and Cincinnati soils predominating. 

Although the arable soils of this group differ more or less in appear- 
ance, owing to origin and topography, they have certain characteristics 
jn common, with respect to which their management problems are 
similar. They are all low in organic matter, nitrogen, and phos- 
phorus; many are low in available potassium; and all are acid and 
more or less in need of liming. 


DRAINAGE 


The more level areas of Tilsit silt loam on the broader ridge tops 
and some areas of Markland silt loam will be benefited by tile under- 
drainage. Some areas of Fox loam and silt loam, Bellefontaine loam, 
and Martinsville soils are erounny because of shallow depth to sand or 
gravel. The rolling and hilly upland soils of this group have fair to 
good internal drainage, but, owing to sloping topography and slow 
permeability, much of the rain water that falls on them runs off instead 
of being absorbed for the benefit of crops, and in times of heavy rains 
much erosion damage may result. 


CONTROL OF EROSION 


On most of these soils, the problems of controlling erosion are of 
major importance in practical systems of soil management. In Liar 
part the Fox and Martinsville soils are on near! level relief and there- 
fore not subject to the erosion that damages other soils of this group. 
Even after taking out of cultivation all the rough and very sloping 
land, which should never be plowed, the rest of the tillable land needs 
special care to prevent further destructive erosion. Inmany places the 
surface soil has already gone, and further sheet erosion and gullying 
are constantly making matters worse. The surface soil contains the 
greater part of the store of fertility and should be protected against 
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erosion by every practicable means. Gradual sheet erosion, whereby 
the runoff of rain water moves the surface soil down the slope a little 
at a time and rather evenly, is the most insidious form of erosion and 
may not be noticed until the subsoil begins to appear. Many one-time 
fertile fields have been irreparably damaged in this way, and on many 
others only a little of the surface soil is left and the plow reaches into 
the unproductive subsoil. 

Plowing and other tillage operations should extend crosswise of 
the slopes wherever possible, in order to prevent the formation of 
watercourses down the slopes, which are certain to carry away much 
valuable surface soil and may start serious gullies. Contour plowing 
and contour strip cropping may be most practical on fields of Hak ei 
slope, whereas terracing may be most practical on long even slopes. 
By rearranging fences or other field boundaries, it may be possible to 
arrange the cropping system in such a way as to facilitate the per- 
formance of all tillage operations crosswise of the slopes, Intertilled 
crops should be interspersed with small-grain and sod-forming crops. 
Incipient gullies, or draws, forming natural waterways down the 
slopes, should be kept gdeunivecaetd in grass with a good sod of suffi- 
cient width to allow the water to spread and thereby prevent soil 
cutting. 

LIMING 


Some areas of Bellefontaine, Fox, and Martinsville soils are onl 
slightly acid and in no immediate need of liming. Martinsville silt 
loams and some Martinsville loam are moderately acid, and liming 
should be included in the improvement program, especially where 
alfalfa or sweetclover isto be grown. The rest of the soils are medium 
to strongly acid, and liming should be a first step in the soil-improve- 
ment program. What has been said about the liming of the imper- 
fectly and poorly drained upland and terrace soils applies equally well 
here and chould receive early consideration in plans for making these 
soils more profitably productive. 


ORGANIO MATTER AND NITROGEN 


These well-drained soils are similar to those of the imperfectly and 
poorly drained group in their organic matter and nitrogen content, and 
what has been said about ways and means and the importance of in- 
creasing the organic matter and nitrogen content of those soils applies 
equally well here. In fact, the rolling light-colored upland soils are 
especially in need of more organic matter for improving their perme- 
ability to rain water and thereby lessening surface runoff and erosion 
damage. 

CROP ROTATION 

With proper liming and fertilization, these well-drained light-col- 
ored loam and silt loam soils of the uplands and terraces will produce 
satisfactorily all the ordinary crops adapted to the locality. Because 
of the Padre shortage of organic matter and nitrogen, every sys- 
tem of cropping should include clover or some other legume to be 
returned to the land in one form or another. Corn, wheat, and clover 
or mixed clover and timothy constitute the best short rotation for 
general use after liming, especially where the corn can be cut and the 
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ground disked and properly prepared for wheat. The corn, wheat, 
and clover rotation can readily be rigs Hae to 4 or 5 years by seedin, 
timothy, lespedeza, and alfalfa with the clover and allowing the stan 
to remain and be used 2 or 3 years for either hay or pasture. 

The 4-year rotation of corn, soybeans, wheat, and clover or mixed 
clover, alfalfa, lespedeza, and timothy is well adapted to these soils, 
In this rotation, rye with fertilizer should be seeded in the cornfields 
as a winter cover crop to lessen erosion and this should be plowed 
under late in spring in preparation for the soybeans. The wheat should 
be seeded in the soybean stubble without plowing. The two legumes 
will build up the nitrogen supply of the soil. The soybean straw, or 
its equivalent in manure, shou q be spread on the wheat in winter. 

On livestock farms, the 5-year rotation of corn, corn, soybeans, 
wheat, and clover or mixed seeding may be used satisfactorily where 
the second corn crop, at least, can be given a pood dressing of manure. 
Where enough livestock is kept to utilize all the grain and roughage in 
this rotation, enough manure should be produced to make a fair appli- 
cation for each corn crop. A cover crop of rye for plowing under the 
following spring should be seeded in September on all the cornland. 

On account of the ever present erosion-control problem, croppin 
systems on the rolling uplands should contain a larger proportion o 
sod crops, and winter cover crops after corn or soybeans are especially 
important. Under such conditions contour strip cropping should be 
practiced as much as possible, with grain and sod crops alternating. 
On the other hand, on some of the terrace loams and silt loams included 
in this group, where corn usually suffers seriously from drought and 
wheat is the most important grain crop, soybeans may be more ex- 
tensively used to good advantage because they stand periods of drought 
better than corn. Where sweetclover does well in such situations a 
short rotation of wheat and soybeans has possibilities, with sweetclover 
seeded in the wheat as an intercrop to be plowed down with phosphate 
and potash fertilizer for the soybeans. 

Alfalfa and sweetclover may be grown on most of the soils of this 
group if properly inoculated and sufficiently limed to meet the needs 
of these crops. In particular, these deep-rooted legumes may be recom- 
mended for Fox, Martinsville, Bellefontaine, and Princeton soils, 
which have calcareous gravelly and sandy subsoils and are inclined 
to be more or less droughty for other crops. Alfalfa is preferable for 
hay, and sweetclover is excellent for pasture and for soil-improvement 
purposes. Special literature on the cultural requirements of these 
crops may be obtained from the Purdue University Agricultural Ex- 
periment Station, at La Fayette. Alfalfa and sweetclover, however, 
are not adapted to Cincinnati, Gibson, Zanesville, Parke, Pekin, Banta, 
Tilsit, Wellston, Elkinsville, and Muskingum soils. 


FERTILIZATION 


The general discussion of the plant-food requirements of imperfectly 
and poorly drained light-colored soils holds also for the well-drained 
light-colored soils, except that the well-drained soils generally are not 
so much in need of potash fertilizer, becnuse oxidation of the potash 
naturally in the soil proceeds more rapidly. 
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The sandy soils of the uplands and terraces comprise Fox, Martins- 
ville, Princeton, and Whitaker fine sandy loams and Princeton loamy 
fine sand and occupy 6,592 acres, or 2.5 percent of the total land area. 
These soils are naturally deficient in water-holding capacity, and 
most crops are likely to suffer from drought, except that Whitaker 
Bp ceendy loam is often helped by seepage water from adjoining higher 
ands, 

LIMING 


With the exception of some areas of Martinsville fine sandy loam, 
these soils are fairly well supplied with lime to meet the needs of most 
crops. Martinsville fine sandy loam is acid enough to need some 
liming, at least for the lime-loving clovers and alfalfa. 


OBGANIC MATTER AND NITROGEN 


These sandy and gravelly soils are naturally low in organic matter 
and nitrogen, and to use them to the best advantage some special pro- 
vision must be made for building up and maintaining these two con- 
stituents. What has been said concerning this problem in the im- 
provement of the light-colored upland and terrace silt loams applies 
equally well here; in fact, very sandy soils need larger supplies of both 
organic matter and nitrogen than heavier soils, because they use up 
these constituents at a faster rate. Their loose, open, often excessively 
aerated condition favors rapid decomposition and oxidation. For this 
reason more than ordinary quantities of manure, crop residues, green- 
manure crops, cover crops, and other organic materials should be 
plowed under. The land should never be left without something grow- 
ing on it. When any considerable quantities of nonleguminous cro 
residues or green manures are to be plowed under, especially on lan 
used for truck crops, it will be advantageous to broadcast and plow 
under, with the organic material, a few hundred pounds an acre of a 
straight nitrogen fertilizer, such as ammonium sulfate, cyanamid, 
nitrate of soda, or urea, to aid the processes of decomposition and at 
the same time provide additional nitrogen for the crop that is to be 
grown. 

CROP ROTATION 


Among the extensively grown crops adapted to the region, winter 
small grains and deep-rooted legumes are best suited to these sand 
soils. Winter small grains make most of their growth before there is 
much danger of moisture shortage, and deep-rooted legumes can usu- 
ally find enough moisture in the deeper subsoil to carry them over 
the ordinary dry periods. Corn and spring small grains nearly always 
suffer from drought. Early potatoes, early tomatoes, and melons do 
relatively well if special attention is given to their organic-matter 
and fertilizer requirements. 

A 5-year rotation of early tomatoes (rye-and-vetch cover crop), 
melons (rye-and-vetch cover crop), early potatoes, and alfalfa for 2 
years is well suited to the sandy soils on which these crops can be grown 
to advantage. Success with this rotation will depend largely on the 
success with the cover crops and the alfalfa. All crops should be 
fertilized. Where alfalfa responds to additions of lime, it will be 
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advisable to confine liming to drilling 300 to 400 pounds an acre of 
frond limestone with the alfalfa seed at gene: because heavier 
iming may be detrimental to the potatoes, Alfalfa seeding should 
be done immediately after potato harvest, and the cover crop should 
be seeded as soon as possible after harvesting the melons. 

On general farming areas a rotation of corn, soybeans, wheat or 
other winter grain, and alfalfa for 2 or more years may be satisfac- 
torily practiced. Since corn is often severely damaged by drought, 
it may be wise to plant a part of the corn acreage to sorghum for 
silage. An early seeding of winter rye or rye and vetch should be 
made on the corn and sorghum land to serve as a winter cover cro 
and to provide additional organic matter for plowing under, which is 
always needed on these soils. 


FERTILIZATION 


These sandy soils are naturally deficient in nitrogen and need 
special provision for building up a supply of this element. The total 
supply of phosphorus is so low that it should not be depleted further. 
As a rule, the available potash also is low. Stable manure should 
be applied as liberally as possible, both for its plant-nutrient constitu- 
ents and for the organic matter it supplies, in order to improve the 
water-holding capacity of the soil as well as its productiveness. 
Manure, however, is seldom available in sufficient quantities; there- 
fore, m manures and commercial fertilizers should be used 
liberally. 

Legumes, in rotation or as special green-manure or cover crops, 
should be used to supply much of the needed nitrogen that is not pro- 
vided in the form of manure. Early potatoes, early tomatoes, melons, 
and other truck crops on these zai will respond to heavy applica- 
tions of high-analysis complete fertilizers; 500 to 1,000 pounds an 
acre of 2-12-6, 2-16-8, or 3-12-12 is commonly recommended. 

For winter grains, fertilization with 200 to 300 pounds of 2-12-6 
or 3-12-12 at seeding time and a spring top dressing of 15 to 20 
pounds an acre of nitrogen supplied by such materials as nitrate of 
soda, cyanamid, or sulfate of ammonia is to be recommended. For 
corn on manured land, row or hill applications of phosphate-potash 
combinations, as 0-12-12 at 100 to 150 pounds an acre, are most 
practical. 

Where alfalfa or sweetclover is grown, 300 to 500 pounds an acre 
of a high-grade phosphate-potash mixture should be applied at seed- 
ing time. A continuous stand of alfalfa should receive a top dress- 
ing of phosphate and potash fertilizer every 2 years. 


DARK-COLORED SOILS 


The group of dark-colored soils is composed of silty clay loams of 
the Brookston, Abington, Monrovia, Plano, Mahalasville, and Mont- 
gomery series; loams of the Mahalasville and Ragsdale series; and 
Washtenaw silt loam. Together these soils occupy 17,024 acres, or 
about 6.5 percent of the total area. 

These dark-colored soils were all developed under more or less wet 
conditions, and in consequence a common natural defect is poor drain- 
age. When drained they are the strongest and most productive soils 
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in the county. The natural fertility level is relatively high, and ad- 
ditions of fertilizer are not yet urgently needed. The chemical tests 
show fair to good supplies of available ese ogy A and potassium, 
and the nitrogen and organic-matter supplies are fairly ample, except 
in some areas of Mahalasville loam where the dark surface soil is rather 
shallow. 

DEAINAGE 


All these soils are naturally wet and more or less in need of artificial 
drainage. Toa large extent this has been provided, and surplus water 
is fairly well taken care of. In many places, however, there would 
be good response to more tiling. Where this is needed, the same 
procedure should be followed as that suggested for the imperfectly and 
poorly drained light-colored soils of the uplands and terraces. 


LIMING 


With the exception of Washtenaw silt loam, these soils are neutral 
or only poe, acid and do not need ane for most crops, but Rags- 
dale loam would probably respond to some liming for such lime-loving 
crops as alfalfa and sweetclover, which may be grown on well-drained 
areas, 

CROP EOTATION 


These dark-colored soils are especially well suited to corn, and this 
may well be the major crop. Among the crop rotations that may be 
satisfactorily used are the following: Corn, wheat, and clover; corn, 
soybeans, wheat, and clover; corn, corn, soybeans, wheat, and clover. 
Usually some timothy is seeded in fall with the wheat, and progressive 
farmers on well-drained land mix some alfalfa with the clover for 
sowing with the wheat in spring. 


FERTILIZATION 


Manure and fertilizer are not so necessary on these dark-colored 
soils as on associated soils of lighter color, Wheat, however, generally 
should receive 200 to 300 pounds an acre of a complete fertilizer, as a 
2-12-6, 2-16-8, or 3-12-12, both for itself and for the seeding to follow. 
Corn generally should receive 100 to 150 pounds an acre of a phosphate- 
pate mixture, as 0-12-12 or 0-20-20, beside the hill or in the row at 
planting time. On farms having both light- and dark-colored soils, 
manure should be applied to the light-colored soils, because they are 
more in need of the organic matter and nitrogen it supplies, 


BOTTOM LANDS 


The bottom, or overflow, lands may be divided into three general 
classes—strongly acid, slightly to medium acid, and neutral. The 
strongly acid Botton, consisting of Philo and Pope loams and Atkins, 
Philo and Stendal silt loams and occupying 12,416 acres, or about 4.6 

ercent of the total area of the county, have been formed by deposits 
Pecan the acid soils of the uplands and terraces. They should receive 
2 to 4 tons an acre of ground limestone, as tests for acidity will show. 
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The slightly to medium acid bottoms, occupying 5,400 acres, or about 
1.8 percent of the county, are silt loams of the Haymond, Wilbur, and 
Wakeland series. They usually require 1 to 2 tons of limestone an 
acre. The neutral bottoms, occupying 47,360 acres, or about 18.4 per- 
cent of the total area, and consisting of Genesee and Eel loams; Gen- 
esee, Eel, and Shoals silt loams; Genesee, Eel, Ross, and Shoals silty 
clay loams; and Genesee fine sandy loam, have been formed by deposits 
from the lime-bearing soils of the uplands and terraces. They are 
either neutral or slightly alkaline and seldom need liming. 


DEAINAGE 


Natural drainage is limited by the periodic overflows and, in the 
heavier types, by tight subsoils. The latter should be tiled wherever 
suitable outlets can be obtained, in order to drain the land more quickly 
after floods or heavy rains. 


ORGANIC MATTER AND NITROGEN 


The silt loams and silty clay loams of the Eel and Genesee series and 
Ross silty clay loam have fair supplies of organic matter and nitrogen, 
but the other soils of this group are in need of additional supplies of 
both. What has been said about supplying organic matter and nitro- 
gen to the light-colored soils of the u fads and terraces applies equally 
well to the light-colored soils of the bottom lands. On the lighter 
colored and poorer areas especially, considerable quantities of orangic 
matter should be plowed under and legumes should be included in the 
rotation wherever possible, to be largely returned to the land in one 
form or another for increasing the nitrogen content. 

Where the land is periodically flooded, clover and other deep-rooted 
legumes, especially biennials and perennials, cannot be depended on, 
but certain shallow-rooted legumes, as soybeans, cowpeas, and some- 
times alsike clover and lespedeza, can be grown satisfactorily. These 
crops should be used largely for gathering nitrogen from the air, which 
they will do in large measures when the soil is properly inoculated. 
Here again it must be remembered that only the top growth plowed 
under, either directly or in the form of manure, can really increase the 
nitrogen content on which grain crops must depend. Soybeans, winter 
vetch, rye, and other cover crops should be used to the fullest possible 
extent in cornfields. Cornstalks, instead of being burned, should be 
completely plowed under whenever practicable. 


CROP ROTATION 


Where overflows cannot be prevented, the crop rotation must consist 
largely of annual spring-seeded crops and such grass and clover mix- 
tures as will not be seriously injured by ordinary floods. For the most 
part, corn, soybeans, and in some places, where flooding is not too 
prolonged, wheat with a mixture of timothy and alsike clover follow- 
ing for 1 or 2 years, are satisfactory crops for this land. Corn 
should doubtless continue to predominate, but some sort of rotation is 
advisable to help maintain fertility. Doubtless soybeans will become 
more important as a rotation crop if these soils are properly inoculated. 
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Timothy and alsike clover mixed will do well on most of this land 
after the strongly acid areas have been limed, and this crop may be 
allowed to stand more than 1 year. Where the land is too acid for 
alsike clover, lespedeza may be used. For late seeding in emergencies, 
early varieties of soybeans and Sudan grass, for either hay or seed, 
will be found useful. On the high-bottom phases of the Genesee soils 
some short-season truck crops and alfalfa may be grown successfully. 


FERTILIZATION 


The neutral or slightly alkaline bottom lands, which are built up of 
sediments derived from the upland soils of the Wisconsin glaciations, 
do not need fertilizer, as they are fairly well supplied with available 
plant foods. Where the land has been cropped, however, for a consid- 
erable length of time it will usually pay to apply 150 to 200 pounds an 
acre of 0-12-12 or 0-20-20 in the row, or half that quantity beside the 
hill for corn. It does not pay to include nitrogen in the fertilizer ap- 
plied for corn in the row or hill unless the soil is otherwise well sup- 
nied with available nitrogen to meet the much greater needs of the cro 

ater on in the growing season. For maximum yields, additiona 

quantities of fertilizer should be plowed under. Recent experiments 
on upland soils have demonstrated that it is profitable to supply the 
entire fertilizer needs of the crop in this way. Wheat should generally 
receive 200 to 300 pounds an acre of 2-12-6. Response of soybeans to 
fertilizer is less certain, but where fertilizer is needed this crop should 
receive a phosphate-potash mixture broadcast before plowing or ap- 
plied through a fertilizer attachment on the plow. 

On acid bottom lands, which are low in nitrogen and phosphorus 
and also in available potash, the need for fertilizer is much more 
general than on the neutral or slightly alkaline bottoms. If the bulk 
of the fertilizer requirements of corn can be supplied by the plow-under 

rocedure, a complete fertilizer, as 2-12-6, 2-16-8, or 3-12-12, should 

e used for the row or hill application to give the corn a quick start. It 
should be recognized that in most instances the floodwater sediments 
that come to these bottom lands from the adjoining watersheds are not 
so rich as they were years ago. The rich surface soil has gone from 
much of the upland, and the present floods carry little but eroded 
subsoil material of low fertility. 


NONARABLE SOILS 


The more sloping, eroded, and gullied phases of the Cincinnati, 
Zanesville, Russell, Miami, Fox, Parke, Markland, and Morgantown 
series, and practically all the Muskingum soil are unsuited to ordinary 
farming purposes. They should be regarded as nontillable and kept 
out of cultivation. Some cleared land in this category may be put into 
permanent, pasture by seeding to a mixture of bluegrass, redtop, and 
lespedeza, but much of it should be reforested and given protection 
from livestock as the most practical means of saving it from complete 
destruction by erosion. Where it seems feasible to establish pasture 
on nontillable acid soils, the probability of success may be greatly in- 
creased by applications of 1 to 2 tons an acre of ground limestone and 
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300 to 400 pounds of superphosphate, either on top of present stands 
or before fresh seedi 

Thousands of acres have been ruined or irom seriously by 
erosion, and such damage will become progressively worse uniess 
decisive steps are taken to prevent it. Establishment of a good vege- 
tative cover to hold the soil in place is essential. Contour furrows 
on hillsides and dams or other engineering devices in gullies should 
be established wherever practicable, but undisturbed forest or a solid 
vegetative cover of some other kind should be the ultimate aim. 
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